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Chapter 1: Introduction 
 
Concern for increasing teacher quality and ensuring a “highly effective teacher in 
every classroom” is a hallmark of the No Child Left Behind Act. Special education 
reforms have also placed greater emphasis on the teacher role in a response to 
intervention movement, which focuses on “high-quality instruction and intervention” 
(Batsche et al., 2005). The political emphasis may be new, but many researchers have 
documented the important role of classroom teachers for years. The teacher effectiveness 
movement, beginning in the late sixties and continuing through the eighties, marked an 
increase in observation tools to better understand the science of teaching (Brophy & 
Good, 1986). Correlational and experimental studies have found that specific teacher 
behaviors, beyond basic teacher personality traits and demographic characteristics, make 
a difference in terms of student achievement, even for the lowest achieving students 
(Brophy & Good, 1986; Kyriakides, Campbell, & Christofidou, 2002; Rosenshine, 1983; 
Rosenshine & Stevens, 1986).  
Recent research confirms the general belief that teachers are critical to the success 
of their students. In a large-scale longitudinal value-added study across the state of 
Tennessee, Wright, Horn, and Sanders (1997) found that factors such as class size and 
class heterogeneity had minimal influence on academic gain, but that teacher effects 
significantly accounted for differences in student achievement. Research by Rivkin, 
Hanushek, and Kain (2001) found that differences in teachers explain at least seven 
percent of the variance in test-score gains. Teachers are so critical to student success that 
students who are assigned ineffective teachers for several years in a row have 
consistently lower achievement scores and yearly gains than those who are assigned 
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effective teachers for consecutive years (Sanders & Rivers, 1996). Likewise, low-
achievers in an “effective” teacher’s classroom can outperform their low achieving peers 
in a “typical” teacher’s classroom and, more strikingly, perform similarly to, or above, 
the average achievers in a “typical” teacher’s classroom (National Research Center on 
English Learning & Achievement, 1998). Policy-makers and researchers generally agree 
on the importance of the classroom teacher, and while information is available regarding 
the components of effective instruction, there still remains the wide variation in actual 
practices that Brophy and Good (1986) documented over two decades ago. Moreover, 
debate continues on what makes a highly qualified teacher and how to adequately train 
and develop teachers to that end (Lasley, Siedentop, & Yinger, 2006). 
Instructional Practices That Make a Difference 
There is much debate around the definition of teacher quality (Darling-Hammond, 
& Young, 2002). Teacher quality has been defined by specific traits such as verbal 
ability, general academic ability, and subject matter knowledge (U.S. Department of 
Education Secretary Report, 2002), or broadly as “instruction or intervention, matched to 
student need, that has been demonstrated through scientific research and practice to 
produce high learning rates for most students” (Batsche et al., 2005, p. 5). Influences on 
teacher effectiveness can be categorized in the following ways: (a) presage-product or 
personality traits (e.g., appearance, leadership, enthusiasm, etc.); (b) process-product or 
specific behaviors or processes (e.g., opportunity to learn, instructional match, etc.); (c) 
subject knowledge; (d) knowledge of pedagogy; (e) teacher beliefs; and (f) teachers’ 
perceptions of their own efficacy (Kyriakides et al. 2002). Although all of these factors 
are complex and likely intertwined in meaningful ways, this study will focus primarily 
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upon the effect of one school-based intervention, namely Instructional Consultation 
Teams (IC Teams) upon what the literature refers to as process-product or specific 
teacher behaviors. The term instructional practices will be used interchangeably with 
teacher behaviors.  
Much of the research to date has focused upon the amount of instruction as being 
most critical to student success. Teachers’ quantity and pacing of instruction are among 
the strongest correlates with student achievement and have been most consistently 
replicated, including factors such as opportunity to learn, time allocation to academic 
activities, student engaged time, and academic learning time (Brophy & Good, 1986). 
Although quantity is certainly necessary, effective, or quality, instruction, according to 
Rosenshine (1983), requires a planned structure, consisting of small steps covered at a 
brisk pace with many examples, ample feedback, and correction. These specific skills can 
be further categorized into the four domains essential to instruction: planning, 
management, delivery, and monitoring or evaluation of student performance (Ysseldyke 
& Christenson, 1993). Within each of those domains, Ysseldyke and Christenson found 
key instructional principles and practices that are consistently reported throughout the 
literature as critical to effective outcomes. Good teachers are skilled at planning, 
managing, instructing, and assessing at an appropriate level of challenge and success 
when working with students to link new information to what is known, in small 
meaningful chunks, and allowing feedback and repetition until mastery is achieved.  
Review of the process-product or instructional practices literature produces a 
laundry list of specific behaviors that are considered to be hallmarks of effective 
instruction (Brophy & Good, 1986; Kyriakides, Campbell, & Christofidou, 2002; 
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Medley, 1979; Rosenshine, 1983, 1995; Rosenshine & Stevens, 1986; Ysseldyke & 
Christenson, 1993), but several are consistently cited and are the focus of this study. They 
include the following: (a) maintaining instructional levels, (b) activating and linking to 
prior knowledge, (c) staying within the limits of working memory, (d) repetition and 
practice, (e) corrective and confirming feedback, (f) classroom management, and (g) 
behavioral assessment and intervention.  
Maintaining instructional levels. A theme that emerges across the teacher 
effectiveness literature is the need for learning to occur at a high success rate, while 
maintaining an appropriate level of challenge. This concept has been referred to as 
“instructional match” (Gravois & Gickling, 2002; Rosenfield & Gravois, 1996; 
Ysseldyke & Christenson, 1993), “appropriate level of challenge” (Brophy & Good, 
1986), “instructional level” (Betts, 1946), or “zone of proximal development”, 
(Vygotsky, 1978). Instructional level has been made explicit and quantifiable through the 
work of Betts (1946) and others who have determined optimal ratios of known to 
unknown material for reading instruction and comprehension (e.g., 93-97% accuracy 
when reading connected text), as well as in drill and practice tasks (e.g., 75-80% known 
material when practicing word recognition, math facts, spelling, etc.) (Gickling & 
Armstrong, 1978; Gickling & Thompson, 1985; MacQuarrie, Tucker, Burns, & Hartman, 
2002; Neef, Iwata, & Paige, 1977; Roberts, Turco, & Shapiro, 1991; Roberts & Shapiro, 
1996; Shapiro, 1992). While ratios differ depending on the type of task, it is generally 
agreed that success rates should exceed 80% for initial learning tasks and 90-100% for 
continued practice for automatic responses (Rosenshine, 1983).   
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Assessing and activating prior knowledge. In order to create an instructional 
match, a teacher must be skilled at assessing a student’s prior knowledge for the given 
curricular objective and task as well as helping build upon schemata to make meaningful 
connections with what is known (Rosenshine, 1995). Cognitive researchers have 
determined that new information needs to be related in a meaningful way to what the 
learner already knows (Glaser, 1984; Resnick, 1985), and if that does not happen, the 
learner tends to lose focus (Wolfe & Brandt, 1998). Research has linked teachers’ use of 
repeated formative assessments with student achievement outcomes, with effect sizes 
larger than those found for most educational interventions (Black & William, 1998). A 
study by Peterson, Carpenter, and Fennema (1989) found that teachers with more 
knowledge of their students’ math problem-solving abilities spent more time questioning 
and listening to their students. This time spent engaged in discussion and assessment of 
students’ individual problem solving was significantly related to math achievement. 
Staying within the limits of working memory. A teacher not only needs to know 
what a student knows, but also the appropriate amount of new information to introduce so 
as not to overwhelm the student’s working memory capacity. Each student’s working 
memory capacity may differ slightly, but teachers can use general age guidelines as a 
starting point. Pascuel-Leon (1970) suggested a five-year old be presented with two new 
pieces, or sets, of information at a time, a seven-year old with three, a nine-year old with 
four, an eleven-year old with five, a thirteen-year old with six, and a 15-year old or older 
with seven (plus or minus two). In his summary of the teacher effects research, 
Rosenshine (1995) reported that effective teachers deal with the limits of working 
memory by teaching new material in small steps.  
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Repetition with corrective and confirming feedback. A teacher must also be 
skilled at creating opportunities for students to practice newly acquired skills and 
knowledge at high rates of success. The amount of repetition needed for a student to learn 
a new piece of information can vary among students of the same age-range and is related 
to ability levels, with students needing as little or as much as 30 to 55 repetitions for 
mastery to occur (Gates, 1930). Increasing the amount of drill and practice, or the number 
of opportunities to respond, improves learning and retention of new information (Chase 
& Symonds, 1992; Daly, Hintze, & Halmer, 2000; Greenwood, Delquadri, & Hall, 1984; 
Logan & Klapp, 1991).   
While repetition and increased opportunities to respond are critical to student 
mastery of new information, it is correct practice that produces gains in student 
achievement. Students need high levels of corrective and confirming feedback while 
practicing new skills (Marzano, Pickering, Pollack, 2001). Rosenshine and Stevens 
(1986) provided the following guidelines for feedback and correctives: (a) when a student 
is correct, feedback should indicate correctness in a quick and firm manner to maintain 
momentum; (b) when a student is correct, but hesitant, feedback should indicate 
correctness but also re-state the steps to arrive at the correct answer; and (c) when a 
student is incorrect the teacher may provide further prompts or simply re-teach the 
material. Research indicates that students learn better when feedback is given as 
immediately as possible and when errors are corrected before they become systematic 
(Brophy & Good, 1986; Rosenshine, & Stevens, 1986). If early errors are not corrected, 
they can become more difficult to correct later and can interfere with subsequent learning 
(Rosenshine et al., 1986) 
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Classroom management and behavioral intervention. When the aforementioned 
variables are implemented, it is likely that students’ on-task behaviors will also be 
maximized. But, classroom management and behavioral strategies are also critical to 
overall student success. Effective teachers have been found to utilize classroom 
structures, such as grouping students together to practice skills and process information, 
and to establish clear rules and procedures to increase student engagement and 
opportunity to learn (Marzano, Marzano, & Pickering, 2003). When a student is 
experiencing behavioral difficulty, the literature suggests that teachers should conduct 
academic assessments in the subject areas where the behavioral concerns occur to 
consider the possibility of an aversive nature of the academic activities (Gickling & 
Armstrong, 1978). Research has illustrated the link between the use of instructional 
assessment data to provide differentiated instruction and increases in students’ on-task 
behaviors (Gickling & Armstrong, 1978; Roberts, Marshall, Nelson, & Albers, 2001; 
Treptow, Burns, & McComas, 2007). Functional behavioral assessment approaches, 
which consider academic antecedents as well as other possibilities, have been found to 
effectively solve student behavior problems in a number of different settings and 
situations when conducted by support staff or researchers. Although teacher use of such 
approaches has received little attention in the literature, there is initial evidence to suggest 
that, when teachers are trained in such approaches, they are able to reduce negative 
behaviors effectively by analyzing antecedents and consequences of the behaviors, 
developing hypotheses about the function of the behavior, developing classroom based 
interventions that address the function, and collecting and graphing systematic data over 
time to assess progress (Symons, McDonald, & Wehby, 1998).  
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Instructional match. The above research-based principles taken together form the 
theoretical concept of instructional match and are widely acknowledged in educational 
literature, but little is known about teachers’ confidence, knowledge, skill, or use related 
to instructional match principles. Although good practice is to maintain student learning 
at high levels of successful experiences, there remains the problem of the match (Hunt, 
1961), the difficulty of matching the level of challenge of the task with skill and interest 
of the student for multiple students. Bennett, Desforges, Cockburn, and Wilkinson (1984) 
have related this complex task to, “avoiding twin pitfalls of demanding too much and 
expecting too little” (p.41). In a study of learning environments of 16 teachers of 6 and 7-
year olds, they found that less than half of the tasks were matched to student need. Low 
achievers’ instructional levels were overestimated on 44% of the tasks. More research is 
needed to understand teachers’ skill and use of practices to help plan for, manage, and 
assess the varying instructional levels of the students in their classrooms. 
Methods to Enhance Instructional Practices 
Several models of professional development have been espoused but few have 
actually been evaluated to determine if teacher change has occurred. After an extensive 
review of the literature, Brophy and Good (1986) cautioned that low to modest 
correlations, although consistent, indicate that related variables for one teacher with one 
student, might not relate significantly under differing circumstances. As a result, they 
advocate that professional development,  
must be presented in ways that recognize that classrooms are complex social 
settings in which teachers must process a great deal of information rapidly. 
Information should not be overly prescriptive or overgeneralized, but instead 
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framed in a decision-making format that enables teachers to examine concepts 
critically and adapt them to the particular context within which they teach 
(Brophy & Good, 1986, p 370).   
The current professional development literature confirms this recommendation and finds 
that traditional short or one-shot workshops are insufficient and largely ineffective 
(Boyle, 2005; Fullan, 2007; Little, 1982, 1990; Ridgeway, & Bond, 1998; Shields, 
Marsh, & Adelman, 1998; Weiss, Montgomery, Ridgeway & Bond, 1998). The most 
effective professional development experiences (a) have a substantial number of contact 
hours and are sustained over a period of time; (b) allow teachers the opportunity to 
collaborate, practice and reflect; (c) are carefully linked to what happens in the 
classroom; and (d) focus on a specific need or concern expressed by teachers (Arbaugh, 
2003; Borman & Rachuba, 2000; Corcoran, 1995; Darling-Hammond, 1995; Fullan, 
2001; Hargreaves & Fullan, 1992; Hiebert, 1999; Lieberman, 1996; Little, 1982, 1990; 
Loucks-Horsley, Hewson, Love, & Stiles, 1998; Richardson, 1994; Stigler & Hiebert, 
1997, 1999;  Stiles, Loucks-Horsley, & Hewson, 1996). Professional development 
opportunities with the potential to meet those criteria include mentoring, coaching, 
inquiry groups, school consultation and problem-solving teams.   
 Richardson and Placier (2001), in their extensive review of the teacher change 
literature, categorized professional development in two different ways: (a) individual or 
small group change processes, or (b) collective or organizational change processes. For 
example, mentoring or consultation models may fall within an individual change process, 
while some problem-solving team models may represent an organizational change 
process. They state that the direction of the relationship between individual and 
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organizational change is unclear. While the two views are seemingly independent of one 
another in the literature, they posit that the most effective method of teacher change is 
one that assumes both an individual and organizational view (Richardson & Placier, 
2001), one in which a culture of inquiry is established, and where autonomy is valued and 
interdependence is emphasized (Lieberman, 1996). In the following sections, select 
individual and organizational change methods will be reviewed in order to provide a 
context for the current study, which aims to investigate teacher change through a 
combination of individual and organizational change processes. 
Individual Teacher Change Process: The Effect of Consultation on Instructional 
Practices 
Many of the hallmarks of school-based consultation include the criteria of 
effective professional development and can be considered an individual process of 
teacher change. Within school-based consultation, there are several similar yet distinct 
models of consultation including, consultee-centered or mental health consultation 
(Caplan, 1970), behavioral (Bergan, 1977), conjoint-behavioral (Sheridan, Kratochwill, 
& Bergan, 1996), school-based problem-solving (Kratochwill, Elliott, & Callan-Stoiber, 
2002), and instructional consultation (Rosenfield, 1987). One of the major claims of most 
school-based consultation models is that they are preventive and help students by helping 
teachers improve their own attitudes and practices (Gutkin & Curtis, 1999; Sheridan, 
Welch, & Orme, 1996). These claims, however, have not been well-researched especially 
across all the various forms of consultation (Riley-Tillman & Eckert, 2001; Sheridan, et 
al., 1996). Most consultation research to date has focused solely on student outcomes, 
assuming that teacher practices have been affected.  
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In their review of meta-analyses of consultation research conducted in the 1970s 
and 1980s, Sheridan and her colleagues (1996) determined that consultation research has 
typically yielded positive results for students, although they also reported consistent 
research limitations across much of this research. Reported limitations included reliance 
on descriptive data-analysis procedures, lack of experimental design, and use of 
subjective data rather than direct observation or objective data. In their review of more 
recent consultation research from 1985 to 1995, Sheridan et al. found 76% of the studies 
yielded positive results. They also noted an increase in methodological rigor since 
previous meta-analyses, with nearly half of the studies utilizing an experimental design. 
Although the majority of studies produced positive results, less than a third of the studies 
utilized direct observations of student behavior or achievement; as most of the studies 
included teacher reports or ratings. The majority of the studies published and included in 
the analysis were studies of behavioral consultation specifically, so the efficacy of other 
consultation models for student outcomes is still not clear. A large scale analysis of 
consultation outcomes reported after 1995 has not been conducted, so the current trends 
in consultation are unclear.  
While increasing positive student outcomes is the ultimate goal and appears to at 
least be a promising outcome of consultation, studying that alone does not provide us 
information regarding the effect upon teachers, which is the critical component for 
building capacity and creating systematic long-term change. Only a handful of studies 
have focused on consultee or teacher change (Sheridan et al., 1996). Variables of interest 
include teachers’ problem-solving skills (Curtis & Watson, 1980), attributions of 
students’ problems (Ponti & Curtis, 1985; Stine, Curtis, & Zins, 1989; Wehmann, Zins, 
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& Curtis, 1989) perceived abilities to handle similar problems in the future 
(Weissenburger, Fine, & Poggio, 1982), and improvement in skills (Gutkin, 1986; Jason 
& Ferone, 1978; Maitland, Fine, & Tracy, 1985; Meyers, Freidman, & Gaughan, 1991; 
Riley-Tillman & Eckert, 2001). Some research supports the notion that there are 
cognitive changes within teachers after having worked with a consultant on a classroom 
concern. But, this research is limited in scope and thus is limited in its ability to 
generalize to specific methods of consultation. This research is summarized below. 
Curtis and Watson (1980) conducted a randomized experimental study to 
investigate the effect of consultation on 24 teachers’ problem-clarification skills. By 
transcribing and coding pre- and post-interviews, they found that teachers assigned to 
“high-skilled” consultants, versus “low-skilled” consultants or no consultation at all, 
significantly improved their ability to clarify classroom concerns after just three weeks of 
consultation one time per week. It is important to note that the eight consultants in this 
study were special educators and did not have any previous background training in 
consultation. They were assessed on their entry level consultation skills to determine who 
would be in the “high-skilled” or “low skilled” groups, and those with high skills were 
given additional consultation training to enhance the differences between the two groups. 
Although the results were promising, considering effects were significant with just a brief 
period of consultation and consultant training was limited, the ability to generalize the 
findings of this study is limited in terms of the small sample size and lack of clarity 
around what type of consultation was being evaluated.  
Stine, Curtis and Zins (1989) created a similar experimental study to investigate 
the effect of consultation on the attributional statements of 39 volunteer teachers from 
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suburban Catholic elementary schools. Volunteer teachers were randomly assigned to 
consultation or no-consultation. Pre and post-consultation interviews were conducted, 
transcribed, and coded to determine locus of causality and globality in their description of 
the causes or expectations for successful problem resolution. No significant differences 
were reported between the two groups after 10-weeks of consultation.  These results were 
similar to those of Ponti and Curtis (1985), but differed from Wehmann and others (1989) 
who did find teachers’ attributions for the causation of students’ problems to shift 
significantly during consultation from internal to interactional in nature. Although these 
studies employed experimental procedures to investigate teachers’ attributions, the mixed 
findings across all three studies and the lack of clarity in the definition of the consultation 
approach used, make it difficult to interpret the findings.   
In a survey of 107 teachers, Weissenburger, Fine, and Poggio (1982) found that 
teachers’ reported feelings of being better able to deal with problems in the future 
correlated significantly with their reported consultation with someone they rated as 
having high empathy and congruence. This study did not explore what specific type or 
length of consultation teachers received. Consultation was simply defined as “any 
interaction with another professional that was the result of the teacher needing assistance 
with a problem student or classroom situation.” The correlational design of this study 
makes it difficult to assign any causal claims. 
The studies described thus far, although limited in number and design, suggest 
some potential cognitive changes that occur within teachers during consultation. There is 
also some limited indication that teachers’ skills and practices are enhanced or improved 
through consultation. Gutkin (1986) and Maitland and colleagues (1985) surveyed 
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teachers and found that they felt their “professional skills,” vaguely defined, improved as 
a result of consultation. Three studies have investigated actual behavior change through 
small-n observational research (Jason & Ferone, 1978; Meyers et al., 1991; Riley-Tillman 
& Eckert, 2001). These studies are promising in that they documented teacher behavior 
change as a result of working with a consultant; however, they are largely focused upon 
discrete behavior modification techniques (e.g., the use of praise) and not more broad key 
components of effective instruction. 
As noted above, the focus on the classroom teacher within consultation has been 
largely ignored in the literature or lacks methodological rigor. This assertion is not 
limited to one type of consultation, but seems to cut across all methods. In particular, this 
information is not available for instructional consultation outcomes because most 
research on instructional consultation to date has been conducted in the context of a 
larger team process. The process of instructional consultation can be delivered 
individually within a school or schools, but has not yet been studied in this manner 
because most instructional consultation is delivered as part of a team approach to service 
delivery that will be described below. Outcomes of implementation of the IC Teams 
model, which includes individualized delivery of instructional consultation services, will 
be described in more depth.   
Organizational Teacher Change Process: The Effect of Problem-Solving Teams on 
Instructional Practices 
 A shared assumption among educational researchers is that teacher change is not 
entirely individually determined, but is also largely determined by school context and 
socialization (Lee & Smith; 1996; Louis, Marks, & Kruse, 1996; Richardson & Placier, 
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2001). In their review of the line of research that presumes that changes in school 
structure and culture  produces meaningful changes in teaching, Richardson and Placier 
(2001) found such common prerequisite conditions as the following: shared goals, 
administrative vision, learning opportunities for teachers, joint action, reflection, 
communication, creation of professional communities, and a shared, complex view of 
teaching. Recent multilevel research has supported this theoretical notion that both the 
collective attitudes of teachers (Lee & Smith, 1996) and sense of professional community 
(Louis et al., 1996) produce significant effects for teachers and students. In order to 
create those conditions, development and use of new structures such as teacher 
development activities, teams, or planning groups are often recommended (Lieberman, 
1995), but are not necessarily well understood or researched (Lee & Smith, 1996). 
 As this notion of the importance of collaborative and professional school cultures 
started to develop, an emphasis was placed on creating such structures as problem-
solving teams. Teams were increasingly developed based on the theory that group or 
organizational processes were superior to individual processes (Burns, Vanderwood, & 
Ruby, 2005, Iverson, 2002; Rosenfield & Gravois, 1999). Despite the strong theoretical 
base behind collaborative team models, there is still a relatively small body of research 
indicating success of the wide application of problem-solving teams in schools, and this 
research has been criticized for serious methodological issues such as low sample sizes 
and lack of experimental design (Burns, Vanderwood, & Ruby, 2005, Iverson, 2002; 
Nelson, Smith, Taylor, Dodd, & Revis, 1991; Rosenfield & Gravois, 1999).  
Nelson, Smith, Taylor, Dodd, and Revis (1991) reviewed 16 articles regarding the 
outcomes of pre-referral intervention teams and found positive support for their use in 
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reducing inappropriate special education referrals, increasing student achievement, and 
effecting teachers’ attitudes and problem-solving abilities.  While those findings appear 
promising, Burns and Symington (2002) caution that the review was not conducted using 
empirical meta-analysis techniques. Nelson and his colleagues also cautioned their 
readers to the fact that all of the studies under review except two were post-test only or 
quasi-experimental designs and did not examine treatment fidelity or potential threats to 
validity within the studies, thus, limiting the ability to make strong causal claims about 
the effect of such teams.  In a more recent meta-analysis of 72 pre-referral intervention 
team effectiveness studies, Burns and Symington found only nine that met criteria for 
empirical review. For inclusion, the studies required an outcome measure, at least one 
between-group comparison or within-group comparison (pre-post), sufficient data to 
compute effect sizes, and be written in English. Review of those nine studies suggests 
that team models do influence student outcomes (MES = 1.15). They found that results 
varied greatly between randomized (MES =1.43) and non-randomized (MES =.64) trials as 
well as university-based (MES =1. 32) and field-based (MES =.54) studies. Although this 
meta-analysis can only be considered exploratory due to the small number of articles 
included, the results suggest that better student outcomes can be expected with more 
experimental and implementation rigor. Neither meta-analysis addressed the differences 
in the team models in terms of structure or process so it is unclear if certain team 
characteristics are more likely to produce the effects that were reported. 
As indicated in these two meta-analyses, current research on the effect of teams in 
schools focuses largely upon student outcomes. The literature review conducted by 
Nelson and others produced only three studies that examined team effects on teachers’ 
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abilities and attitudes. Only one of those three studies focused on changes in teachers’ 
attitudes or abilities (Pugach & Johnson, 1988) as opposed to teacher’s acceptability or 
satisfaction with team processes (Carter & Sugai, 1989; Harrington & Gibson, 1986). 
While Burns and Symington’s review produced 12 studies that investigated systemic 
effects of pre-referral intervention teams (e.g., changes in special education referral, 
placement and eligibility patterns; numbers of student retentions; increases of school 
psychologist or counselor consultation activities), they found no studies that analyzed 
teacher effects of team models. Therefore, we know very little about the effects of 
problem-solving teams upon students and much less about the effects upon the teachers. 
Instructional Consultation Teams  
The models described above may be flawed in that they attempt to generalize past 
the unit that they were developed to effect. For example, individual processes of change, 
like consultation, may fail to create school-wide effects if focused upon individual 
student and teacher change. In a large school it may be difficult to see widespread change 
if one consultant is working alone to assist individual teachers in the building. This type 
of “lone ranger” model may have long-term consequences as the consultant becomes 
overburdened, lacks the necessary skills, or transitions to another school or a different 
role. Likewise, an organizational approach, like a team model, might not produce the 
individual outcomes intended if ineffective group processes are used or that don’t attend 
to the needs of the individuals that utilize the team for support. Effective models of 
teacher change must assume both an individual and organizational view (Richardson & 
Placier, 2001). 
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One particular team model, Instructional Consultation Teams (IC Teams; 
Rosenfield & Gravois, 1996), has been designed to attend to the individual and 
organizational aspects of school functioning and is one example of a team-based service 
delivery approach to provide collaborative and consultee-centered consultation (Caplan, 
1970) services in the schools. The focus of IC Teams is the training of school-based 
professionals (e.g., regular educators, special educators, specialists, administrators, 
school psychologists and counselors) to engage in individual Instructional Consultation 
with teachers in order to assist them with their classroom concerns. A primary objective 
of the team model is to “enhance teachers’ skills in and application of best practices of 
instructional assessment and delivery” (Gravois, Rosenfield, & Gickling, 2002, p. A-1). 
IC Teams is designed around the fundamental assumptions that (a) the instructional 
match and classroom setting is the focus of problem solving and (b) teachers, as 
professionals, are entitled to consult and collaborate. The IC Team is led by a facilitator 
and meets weekly to provide problem-solving support to cases or to conduct training of 
the team in the use of collaborative communication skills, problem-solving, or 
instructional or behavioral assessment (Gravois & Rosenfield, 1996). When a teacher 
requests assistance of the team, a “case manager,” or consultant, is assigned to work one-
on-one with that teacher to go through a series of systematic problem-solving steps 
together (see Rosenfield, 1987, 2002 for detailed description of IC procedures). Working 
as a pair, the teacher is allowed a more comfortable place to reflect upon his or her own 
practices in a systematic way. 
Instructional consultation, like other consultation models, follows a structured 
problem-solving sequence, in which the teacher and consultant work together to identify 
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the concerns, conduct instructional and, if necessary, behavioral assessments to determine 
what the student knows and can do in order to identify an instructional or behavioral 
starting point. Once the dyad prioritizes the concerns, data are collected to determine the 
student’s current performance in the prioritized area and to set short-term goals. The 
teacher and consultant collaboratively design an intervention or instructional plan for the 
student to be implemented in the classroom consistently over the next three to six-weeks 
while monitoring progress towards goals. When possible, the skilled instructional 
consultant assists the teacher in forming a plan for more students if the concern is shared 
by other students or if the teacher feels the strategy would benefit the entire class. The 
case is closed when the student meets the goal and the teacher is comfortable embedding 
or fading the strategy. If the student is not making adequate progress towards the goal, 
the teacher and consultant work to revisit an earlier stage of problem-solving to make 
necessary revisions.  
This study will investigate the effect that application of IC Teams within a school 
has upon instructional practices of the entire regular education teaching staff.  Even 
teachers who may not have consulted with an IC Team member are hypothesized to 
improve their own instructional practices and skills because (a) the culture of the school 
is becoming more collaborative or problem-solving focused, (b) embedded and ongoing 
training is occurring in the building, or (c) they have consulted with other team members 
in years past and are now generalizing skills learned to other similar students. This is one 
of the claims of proponents of IC Teams; however, it has not been studied using 
empirical methods. 
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Descriptive and quasi-experimental studies of IC Teams have demonstrated 
preliminary links to student achievement, goal-attainment, and reduction in special 
education referrals (Levinsohn, 2000; Gravois, Kaiser, Groff, Huang, Signor, 2006; 
Gravois & Rosenfield, 2002, 2006; Ray, 2005; Silva, 2007) and will be summarized 
below. Rosenfield and Gravois (2006) claim positive student outcomes and reduction in 
inappropriate referrals to special education have been replicated with consistent results in 
over 200 schools across seven states since the 1990s. For example, 77% or more of 
students met or exceeded the goals set for them by teachers across three of four 
geographically distinct project areas, suggesting consistency of program effects on 
student goal attainment (Gravois et al., 2006).  The confirmatory program evaluation 
criterion of consistency (Reynolds, 1998) was used by Rosenfield and Gravois (2002) to 
document these outcomes. Although findings were consistently positive, a closer review 
of the three studies presented by Rosenfield and Gravois (2002) indicates methodological 
flaws and such internal threats to validity as history, maturation, and selection bias, thus 
limiting the causal inferences that can be made. The other key criteria of confirmatory 
program evaluation, (e.g., temporality of program exposure, strength of association 
between implementation and outcomes, gradient effect for the amount of exposure to the 
process and outcomes, specificity of program theory and outcomes, and coherence) were 
not present in the studies reviewed in Gravois and Rosenfield (2002). 
Levinsohn (2000) conducted the first quasi-experimental study to compare IC 
Teams to Student Support Teams (school-based, traditional, non-structured group 
problem-solving approach) in a suburban school district in the mid-Atlantic region. 
Despite the lack of significant differences in achievement of students of IC Teams versus 
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their comparison peers at the time of post-test, positive gains in academic achievement 
were indicated because the two groups differed significantly at the outset of team 
services, with the students served by IC Teams underperforming significantly on the pre-
test as compared to students referred to the SST. Therefore, students with teachers who 
received support from the IC Team made more gains in achievement over the course of 
the year than those whose teacher received support from the SST. It is not clear if these 
findings represent regression to the mean or a meaningful gain, because students scoring 
so low on pre-tests are not expected to score as low on the post-test (Shadish, Cook, & 
Campbell, 2002), so these findings should be considered in terms of this potential threat 
to internal validity. In addition to the suggested achievement gains, Levinsohn found that 
students referred to IC Teams were significantly less likely to be screened for and/or 
placed in special education. Furthermore, teachers receiving support through IC Teams 
were less likely to refer minority students to special education when compared to teachers 
receiving support through Student Support Teams. Specifically, no African American 
students receiving IC Teams services were referred to or placed in special education, 
whereas 80% of the African American students receiving SST services were referred to 
special education, with half of those students being placed in special education. 
In a separate quasi-experimental study, Gravois and Rosenfield (2006) also 
provided evidence for decreased disproportionate evaluation and placement of minority 
students in special education as a result of IC Team implementation using risk indices, 
odds ratios, and composition indices to investigate disproportionate evaluation and 
placement of minority students in special education. They found that the 13 schools 
which implemented IC Teams showed significant decreases on all three 
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disproportionality indices over a two year period when compared to the nine control 
schools. This study is subject to similar internal validity threats such as history, 
maturation, and selection since data were collected one year prior to implementation and 
schools were able to voluntarily select into participation in the IC Teams model. 
More recent quasi-experimental research has also reported positive results for 
student achievement. An unpublished doctoral dissertation by Ray (2005) investigated 
the effects of IC Teams implementation on third and fourth grade student reading 
achievement, as measured by the local high stakes reading assessment in two schools in 
North Carolina as compared to two control schools that were matched on the basis of 
class size, race, and socioeconomic status of the students. A t-test was conducted to 
investigate the difference of mean gain in reading developmental scale scores. Ray 
(2005) reported a derived t = -2.437 and p = .015, suggesting that a statistically 
significant difference did exist in the mean gain in reading scores of students in ICT 
schools over students not in ICT schools. Although these findings are encouraging, 
results of this study are limited due to the small scope of this project.  
Another unpublished doctoral dissertation by Silva (2007), utilized hierarchical 
linear modeling and the same dataset as the current study, but investigated the student 
outcomes of IC Teams. In her quasi-experimental study, Silva indicated that third through 
fourth grade  classrooms in IC Teams schools had significantly higher class average 
reading achievement test scores (ES = .36) compared to classrooms in control schools. 
Significant effects were not found at the individual student level; however, Silva suggests 
that the presence of significant effects at the classroom level may indicate that the 
classroom is a better unit of analysis for investigating the effectiveness of the IC Team 
    
    
23
model during the first two to three years of implementation, when its greatest impact may 
be on teacher, as opposed to student, improvement.  
An overarching limitation of the research summarized above on IC Teams is the 
descriptive or quasi-experimental nature of the studies conducted to date. With this 
design, it is difficult to isolate treatments in the school setting. The IC Teams model was 
present in the treatment groups, but not present in the control groups; however, the 
assignment to treatment or control was not random and certain unmeasured criteria for 
the selection of schools may have been related in meaningful ways to the outcomes 
studied. Therefore, other factors besides implementation of IC Teams may have 
contributed to the differences in reading achievement or special education placement 
rates, preventing any strong causal claims at this time. 
In addition to the studies reported above that have focused on the student 
outcomes of IC Teams, a handful of studies have explored teacher outcomes in a school 
or schools. An open-ended interview study with five school-based professionals (i.e., 
general education and special education teachers, school psychologist, and principal) in 
one urban school suggested: (a) development of professional skills, specifically data-
based decision making and improved instruction; (b) changes in professional beliefs 
about student problems; (c) changes in staff mood and motivation; and (d) effects on 
individual student success and the whole class through teacher generalization of skills 
learned, as well as the school culture of collaboration and support (Costas, Rosenfield, & 
Gravois, 2001). Despite the small scope of this interview study, it provided initial 
evidence that teachers and IC Teams members gain assessment and intervention skills 
through consultation and, in turn, use those skills and strategies with other students.  
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In a related descriptive study, post-test only with no control group, Costas, 
Rosenfield, and Gravois (2003) explored teachers’ acceptance of IC Teams and their 
perceptions of its effect upon their skill application. Findings based on surveys from 271 
teachers from six Mid-Atlantic IC Teams school districts suggest that the majority of 
teachers are highly satisfied with IC and as a result feel more confident to handle similar 
problems in the future. It was unclear whether the exceptionally high satisfaction was 
indicative of the teachers’ true experience, a measure of social desirability, or something 
else. Issues related to inconsistent survey administration and sampling procedures may 
have contributed to a biased sample. In addition to satisfaction, the majority of teachers 
reported learning one or more skill or strategy from participating in IC, as well as using 
those skills and strategies with more than just the target student. A limitation of this 
finding is that it is unclear whether the reported changes were indicative of actual 
changes or learning since observations or interviews were not conducted to validate these 
findings. Teachers may have under or over reported the specific skills or strategies they 
developed as a result of working with an IC Team member. Although the amount of and 
consistency across qualitative information that was provided by teachers about their 
experience was convincing, causality can not be inferred from these descriptive findings. 
Qualitative research conducted by Knotek, Rosenfield, Gravois, and Babinski 
(2003), through use of audiotapes, interviews, observations, and document review, found 
that teachers went through many conceptual changes as a result of IC Teams. 
Specifically, they were found to shift their focus from global issues to more specific, 
positive, and achievable goals. They reframed the problem and focused on what the 
student could do.  Additionally, teachers were found to become more comfortable with 
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data-collection and using data to guide instructional decision-making. Although recent 
research such as this is promising, it is exploratory and descriptive, because the studies 
have not been true experiments or well-designed quasi-experiments and thus are unable 
to control for factors that might be related to other pre-existing differences in the groups. 
 In sum, instructional consultation is typically delivered individually, but as part of 
a larger school-wide service delivery model, specifically the IC Teams. Although it is 
hypothesized that a teacher who requests assistance of a Case Manager on the IC Team 
will improve instructional practices, it is also hypothesized that all teachers in the school 
will enhance and improve instruction. The goal of the school-wide model is to develop 
what Fullan (2001) calls a “critical mass,” a sufficient number and representation of the 
school staff skilled in and committed to the change,” (p. 89), talking about and reflecting 
upon their instruction, creating norms of collaboration and problem-solving that will 
affect the performance of all staff members (Gravois, Knotek, & Babinski, 2002). To 
date, the limited research on IC Teams has focused on students or teachers who have 
interacted with the IC Team directly. Research on how implementation of the team 
effects the practices of all teachers in a school has not been conducted. The current 
research is the first of its kind to explore the effectiveness of the model on a number of 
teacher outcomes in a quasi-experimental context, utilizing hierarchical linear modeling 
(HLM), which has been described as the most appropriate method for investigating 
school effects within educational contexts (Lee, 2000). 
Research Objectives and Conceptual Framework 
The purpose of the present study is to determine the effect of Instructional 
Consultation Teams (IC Teams) on general educators’ instructional practices. The 
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primary question is how does a school’s adoption of the IC Teams model effect teachers’ 
instructional practices? The study is designed to answer the following specific questions:  
1) Do teachers within Instructional Consultation Teams schools report 
more frequent use of overall effective instructional practices? 
a. General instructional practices? 
b. Individualized instructional practices? 
c. Behavior assessment and intervention practices? 
In this study, IC Teams is viewed as a school intervention since it is applied at the 
school level. Although the effect of IC Teams on instructional practices has not yet been 
tested under experimental or quasi-experimental conditions, based on the theoretical 
underpinnings of consultation, it is hypothesized that instructional practices will be 
significantly better in treatment schools than comparison schools. The difference is 
hypothesized to be modest at this time, however, because treatment schools have only 
been exposed to and implemented the model for one to three years, and the literature on 
school change indicates that results are typically not present until three to ten years 
depending on the complexity and use of the innovation (Fullan 2007). 
The primary focus of the study is not on the personal attributes of teachers or the 
characteristics of schools that lead to enhanced instructional practices; but, those 
variables are important to consider along with treatment effects in developing a 
conceptual model of teachers’ instructional practices. Since schools are the level of 
analysis of this study, and schools, not teachers, were assigned non-randomly to the 
intervention, HLM was employed to better understand the effects of teachers’ use of 
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instructional practices. See Appendix A for a diagram of the conceptual map or heuristic 
for this work.  
Teacher, Classroom, and School Level Variables that May Influence Instructional 
Practices. Variables such as years of teaching experience and education level may relate 
in meaningful ways to the use of effective instructional practices in conjunction with or 
over and above that of the innovation. Researchers have tried to understand the effect that 
years of teaching experience has on teaching effectiveness, typically evidenced by 
student achievement. This research yields inconsistent results, meaning there is little 
evidence that supports a linear relationship between teacher experience and student 
achievement. Teachers with the most years of experience do not necessarily produce the 
greatest student gains. It appears that a couple of years of experience make a difference 
and that effectiveness continues to improve for close to four or five years, but after that 
more experience does not necessarily improve student outcomes (Louis, Marks, & Kruse, 
1996, Rivkin et al., 2005; Walsh & Tracy, 2004). This will have to be explored as it 
relates to teachers’ reported use of certain instructional practices. 
Although it may be expected that more educated teachers will produce greater 
student achievement gains, research is inconclusive about the effect that teachers with 
advanced degrees have upon student achievement. The variable of teachers holding 
master’s degrees has been found to have a modest effect on student achievement (Walsh 
& Tracy, 2004). Because the findings are inconclusive, little is known about the effect 
further education will have upon teachers’ instructional practices in the context of this 
particular study; this variable will be explored for potential significance. 
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The composition of students who make up a teacher’s classroom may be related 
to teachers’ use of instructional practices as well. Although effective teachers have been 
found to produce significant student achievement despite students’ varying backgrounds, 
variables such as class size and heterogeneity have been found to make a slight 
contribution to student achievement (Wright et al., 1997). Classroom demographics will 
be investigated to determine if any features of classroom demographics influence use of 
instructional practices. 
 School-effects research has demonstrated the effect school level variables such as 
demographics (e.g., size, minority composition, SES status, and average achievement) 
have upon school effectiveness outcomes such as student achievement or teacher 
attitudes (Lee & Burkham, 2003; Lee & Loeb, 2000). Therefore, it is expected that there 
may be significant relationships between these variables and instructional practices.   
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Chapter 2: Method 
 This study was conducted as a part of a larger longitudinal randomized, controlled 
study of the effects of Instructional Consultation Teams (IC Teams), funded by the 
Institute of Educational Sciences. The purpose of the larger study is to investigate the 
effect of Instructional Consultation Teams on a variety of school, teacher, and student 
outcomes. This particular study focuses solely on the impact of IC Teams on teachers’ 
instructional practices. 
Participants 
During the 2005-2006 school year, 34 elementary schools from one ethnically and 
linguistically diverse suburban public school district in a mid-Atlantic state agreed to 
participate in a longitudinal experimental study of the effects of Instructional 
Consultation Teams (IC Teams), and were randomly assigned to treatment (n=17) and 
control groups (n=17). During the 2005-2006 school year, the treatment schools were 
involved in readiness training activities and initial program implementation. In addition 
to the 34 experimental schools, 11 schools in the district had previously adopted the IC 
Teams model. Within those 11 schools, some schools were in their second (n = 6) or third 
(n = 5) year of IC Teams implementation. For the purpose of this study, the Phase 2 
group consists of the 11 non-randomly assigned schools and the Phase 1 group is the 17 
randomly assigned treatment schools. These groups will be compared to the control 
group with a quasi-experimental design. A description of the phases of implementation is 
provided below in the intervention design section in order to describe the nature of the 
differences between the two treatment groups. 
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Due to the non-random selection of 11 of the 45 schools, these schools were thought 
to vary from the control schools in meaningful ways that may affect the outcome 
variables of interest. In order to assess the significance of potential differences, school 
means were compared on primary variables by conducting an analysis of variance and a 
comparison of the means between the 11 Phase 2 schools and the 34 other schools (Phase 
1 and control together). Results indicated that the 11 non-randomly assigned Phase 2 
schools did not differ significantly in terms of the overall size of the schools or the 
percentage of special education students in each school, F(1, 43) = 3.56, p= .06, ES = -
.66). However, they did differ significantly in terms of other student composition 
variables. Specifically, the percentage of students receiving free and reduced meals was 
significantly greater in the Phase 2 schools, F(1, 43) = 43.33, p<.001, ES = 2.28. The 
percentage of students from historically disadvantaged racial and ethnic groups was also 
significantly greater, F(1, 43)= 32.53 , p<.001, ES = 1.97. The average school 
achievement was significantly lower, F(1, 43)= 19.18, p<.001, ES = -1.52. The schools 
also differed significantly in terms of the amount of experience of the regular education 
teachers on staff, F(1, 43) = 6.06, p<.001, ES = -.88, and the number of students per 
class, F(1, 43) =9.13, p<.001, ES = -1.05. The teachers in the randomly selected schools 
had significantly more years of experience than the Phase 2 schools; however, the Phase 
2 schools had lower class sizes, which may be a result of a purposeful reduction in class 
size due to student need. Table 1 presents the group means and Table 2 presents the 
results from the analysis of variance. These results are not surprising because the schools 
that were selected to receive training in IC Teams prior to the experimental research 
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study were selected due to level of need. As a result, comparisons between the Phase 2 
and control schools will need to take these differences into account. 
Table 1 
Comparison of Means between IC Teams Phase 2 Schools and the Phase 1 or Control 
Schools 
 Mean Standard Deviation 
Variable Control Phase 1 Phase 2 Control Phase 1 Phase 2 
School Size 
 
705.4 620.7 597.9 203.1 174.3 153.0 
% Free and Reduced 
Meals 
21.9 26.8 61.6 16.5 20.2 5.9 
% Disadvantaged 
 
39.4 40.6 74.3 20.7 19.3 4.2 
% Special 
Education 
11.7 11.7 13.4 2.5 2.3 3.3 
Average 
Achievement 
485.8 482.7 459.1 17.8 19.8 5.7 




3.3 3.3 2.9 .5 .5 .3 
Class Size 
 
24.4 24.1 22.6 1.5 1.5 1.7 
Note. Explanation of variables provided in Appendix E. 
a
Teacher years of experience was rated categorically on a scale of 1 to 5. 
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Across all 45 schools, a total of 1922 teachers were surveyed. The term teacher 
was defined as “anyone who teaches more than one student” in order to be inclusive of 
general educators, special educators, and teacher specialists. Of those 1922 teachers, 
1666 consented to participate in the study and completed the survey. This is a response 
rate of 87%.  For the purpose of this study, general educators will be the primary focus in 
order to better understand the effect of IC Teams on general educators. A total of 1111 
general educators, kindergarten through fifth grade teachers, were surveyed. Of those 
1111 teachers surveyed, 1001 consented and participated in the study, resulting in a 
response rate of 90%. Of those 1001 regular educators who responded to the survey, 977 
teachers had sufficient classroom data (e.g., class achievement data, number of students 
in the class) to be included in the analysis, rendering 88% of the regular education teacher 
data available to be used for multi-level analysis. 
Intervention Design 
 IC Teams is a complex school innovation package in which the overarching goal 
is to enhance, improve, and increase student and staff performance by helping schools to 
create a service delivery system in which an interdisciplinary team of professionals are 
trained to provide instructional consultation to their colleagues who request assistance of 
the team. It is a program with a standard training manual, training and implementation 
design, and procedures to evaluate team implementation and outcomes (Gravois et al., 
2002). There are three phases of training and implementation within the IC Teams 
design. These phases are based on Fullan’s (1991, 2001, 2007) three phases of school 
change: initiation, implementation, and institutionalization.  
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Phase 1 the initiation phase, of the IC Teams model, includes selection of the 
school sites, identification of the lead facilitator of each team, and introductory training 
of the facilitator, administrator, and one other select staff member, usually a classroom 
teacher, from the identified schools. In addition to the basic overview, the selected team 
facilitator for each school attends seven follow-up training sessions on topics such as 
problem-solving and case-documentation; instructional assessment in reading, math, and 
writing; behavioral assessment; small-group and classwide interventions; and team 
training and facilitation. During that time, the facilitator receives coaching by a trained 
instructional consultant through a full instructional consultation case. To do so, the 
facilitator audiotapes sessions with a teacher from his or her school, and sends the 
audiotapes to an assigned experienced coach who then provides written feedback and 
opportunities for reflection via email. In Phase 1, the facilitator is typically the only 
person in the building with skills in instructional consultation and practices those skills 
with select teachers in solicited cases or practices “homework” from the training sessions. 
Staff members begin to develop a basic awareness of IC Teams during this phase as the 
facilitator or the administrator shares brief information at faculty or grade level team 
meetings in order to solicit volunteers to join the team. 
During that same year, but typically mid-year, an introductory 3-day training is 
held for team members and weekly follow-up team training is led by the IC Teams 
facilitator for the remainder of the school year. This begins Phase 2, the implementation 
phase, which may last for two or more years. During the first year of Phase 2, the 
facilitator and team members practice skills learned in training with other volunteer 
teachers. The facilitator may be the only person on the team taking official IC cases, 
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while the rest of the team practices skills learned in weekly training. The second year 
includes technical support from the Lab for IC Teams, continued weekly team training 
led by the IC Team facilitator, and implementation of the full IC Team delivery system 
and collaborative process model with teachers with legitimate student concerns. All team 
members are expected to act as instructional consultants or “case managers” for at least 
one teacher. Teams are evaluated to provide formative feedback about the 
implementation of the critical dimensions of the IC Teams delivery system and process 
variables.  
As teams begin to implement the process with high levels of integrity for two to 
three years, as indicated by annual evaluation, they move into Phase 3, the 
institutionalization phase. In this phase, the IC Teams process is embedded into the 
school’s mission, budget, and personnel structure. It becomes aligned with other school 
and district initiatives, and processes are put in place in order to sustain the team over 
time.  
Intervention Implementation 
 As described in the intervention design, the selected treatment schools were 
involved in various phases of implementation depending on the year of initiation of the 
project for their particular school. During the fall of the 2005-2006 school year, the 17 
randomly selected Phase 1 schools identified lead facilitators who were given a full-time 
position to attend IC Teams training and to begin to apply skills learned at the training 
with teachers in their buildings. The 17 facilitators attended the 3-day introductory 
training and received 4 of the 7 follow-up training sessions, and two-day training in team 
facilitation skills. All of the 17 facilitators received online coaching for one instructional 
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consultation case with a teacher in their school and 14 of the 17 facilitators began taking 
instructional consultation cases with additional teachers in the building. Facilitators 
worked with a range of 1 to 10 teachers within their buildings from September 2005 to 
January 2006. The new team members were then trained in December and through the 
spring semester they practiced initial skills learned with select teachers, not yet taking full 
instructional consultation cases or implementing the full team model.  
During that same year, the other 11 non-randomly selected IC Teams schools 
were either in their second or third year of implementation, i.e., Phase 2. The 11 
facilitators had already received Phase 1 training and delivered initial Phase 2 training to 
their teams during either the 2003-2004 or 2004-2005 school year and were working to 
further develop the skills of their team members to apply skills in instructional 
consultation with teachers in their school. The 11 IC Teams ranged in size from 6 to 15 
members. The teams differed in the amount of team members engaged in instructional 
consultation, with the number of team members taking cases ranging from 1 to 12 by 
January of 2006. As a result, the range of teachers consulted with in each school varied 
from 1 to 17. 
Evaluation of the implementation of the IC Teams model was conducted in the 
Phase 1 (n = 17) and Phase 2 (n = 11) schools during the 2005-2006 school year to assess 
adherence to the consultation process and team model. Interviews and record reviews 
were conducted with the principal of each of the treatment schools, each IC Team, and 
individual case managers and teachers, using the Level of Implementation (LOI) 
Interview administration and scoring procedures (Fudell, 1992; Gravois, Fudell, & 
Rosenfield, 2005). Data collected were aggregated to create an overall LOI score for each 
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school. Treatment schools ranged from 60% to 99% implementation of the IC Teams 
model. Of the 28 total treatment schools, 24 exceeded the benchmark of 80%, indicating 
an acceptable level of implementation of the key components of the IC Teams model.  
It is important to note that, although the LOI scores across the Phase 1 and 2 
schools look similar, the data represent different numbers of case managers implementing 
the process in each school. Implementation data from the Phase 1 schools represents the 
work of the one facilitator since team members did not take cases during the first year of 
training as expected, whereas Phase 2 schools’ LOI scores reflect the work of the 
facilitator and all team members with an active case. Any Phase 1 outcomes should be 
interpreted as effects of having one trained instructional consultant in a school building, 
as opposed to a whole team, whereas Phase 2 schools’ LOI scores represent the work of 1 
to 12 members, depending on the number of team members who had decided to take a 
case by that point in the school year. Tables 2 and 3 summarize the level of use of the IC 
Teams in each of the schools by phases at the point in which the survey was conducted 
(January 2006).  
Information presented in Table 2 and 3 were collected through a review of the 
teams’ Systems Tracking Form, a form that is regularly used at each team meeting to 
document the status of all of the team members’ consultation cases. The form includes 
information about the teachers that request assistance of the team as well as the team 
members that are assigned to each teacher for ongoing consultation. These data were 
compared to information from the LOI interviews and school demographic files to 
determine the percentage of team implementation, the number of teachers in the school, 
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the number of team members in each school, and to calculate the percentage of teachers 
served by the team during that year.  
Table 2 























the ICT  
54 3.5 Phase Two 
94% 12 10 16 
28% 
61 2.5 Phase Two 
97% 10 10 17 
41% 
55 2.5 Phase Two 
88% 16 12 17 
33% 
70 3.5 Phase Two 
94% 12 8 11 
18% 
44 2.5 Phase Two 
97% 9 5 9 
25% 
35 3.5 Phase Two 
91% 6 4 8 
17% 
75 2.5 Phase Two 
92% 13 4 7 
15% 
62 2.5 Phase Two 
99% 8 6 6 
14% 
7 2.5 Phase Two 
93% 8 1 5 
12% 
28 3.5 Phase Two 
74% 7 2 3 
7% 
77 3.5 Phase Two 
93% 15 1 1 
2% 
Phase Two Mean 





As seen in Tables 2 and 3, the levels of use of the IC Teams by teachers, as 
indicated by the percentage of teachers utilizing the team, varied between schools, from 
as little as two percent to as much as 41% in Phase 2 schools and from three percent to 
29% in Phase 1 schools. Hall, Loucks, Rutherford, and Newlove (1975) state that the 
reason for such variation is that innovation adoption is a “process rather than a decision 
point” (p.52). They recognize that other variables such as the organizational climate will 
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effect the implementation and use of any new innovation. The IC Teams training and 
implementation plan accounts for this long-term nature of change in that it would expect 
the level of implementation and use to increase during the first three to five years of 
adoption as the facilitator and team members continue to develop their skills in 
consultation (Rosenfield & Gravois, 1996).  
Table 3 






















the ICT  
74 0.5 Phase One 
81% 8 1 10 
29% 
82 0.5 Phase One 
85% 9 1 7 
17% 
43 0.5 Phase One 
90% 11 1 6 
15% 
79 0.5 Phase One 
84% 12 1 4 
9% 
13 0.5 Phase One 
60% 6 1 6 
15% 
15 0.5 Phase One 
89% 5 1 6 
21% 
20 0.5 Phase One 
92% 7 1 3 
7% 
33 0.5 Phase One 
74% 8 1 5 
14% 
67 0.5 Phase One 
86% 10 1 4 
9% 
2 0.5 Phase One 
87% 9 1 3 
8% 
4 0.5 Phase One 
82% 8 1 4 
11% 
23 0.5 Phase One 
90% 7 1 3 
7% 
58 0.5 Phase One 
81% 7 1 -- 
5% 
97 0.5 Phase One 
89% 7 1 3 
5% 
86 0.5 Phase One 
79% 8 1 2 
3% 
60 0.5 Phase One 
87% 10 1 1 
3% 
66 0.5 Phase One 
86% 8 1 1 
3% 
Phase One Mean 
84% 8 1 4 
 
11% 
Note. Dashes indicate that data were not reported on this variable by this school. 
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The data presented in Table 2 and 3 indicates a small increase in levels of 
implementation and use between Phase 1 to Phase 2, with implementation increasing 
from an average of 84% in the Phase 1 schools to 93% in the Phase 2 schools. Likewise, 
the percentage of teachers utilizing the team in Phase 1 schools was 11% and slightly 
more, 19% in Phase 2 schools. While the implementation of the collaborative 
consultation process may be high in both Phase 1 and 2 schools, it is not indicative of a 
high level of use at this point so any interpretations of the outcomes should take this into 
account.  
Data Collection Procedures 
All teachers were sent a web-based survey via email by project staff in January of 
2006. An introductory email was sent outlining the purpose of the survey and the steps 
taken to ensure privacy of the information. Teachers were informed that they would 
utilize their individual school system’s badge numbers to log on to the internet survey. 
Email addresses and badge numbers were given to researchers from the school system in 
separate files to maintain participants’ anonymity. Teachers were informed that 
information to link the badge numbers with individual teacher names and data were not 
available to the research staff, and would not be reported individually, only in the 
aggregate. Information about the procedures of participating in the study was provided 
within the cover page of the emailed survey. The survey took approximately 20 to 30-
minutes to complete. It consisted of 80 items including questions about demographics, 
school collaboration, school organizational focus, teaching efficacy, job satisfaction, and 
instructional practices. In a prior communication with all the teachers, teachers were 
thanked in advance for their participation and received a notepad as a token of 
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appreciation. Teachers who did not complete the survey in the time period allotted were 
sent a reminder email and encouraged to participate.  
De-identified student roster information, including FARM status, gender, race, 
ELL status, special education status collected by the school district was forwarded to the 
research staff during the summer of 2006 for analysis.  
Measures  
Instructional Practices. The Instructional Practices Survey (see Appendix B), one 
section of the teacher survey, was developed for the larger study by the project staff and 
then piloted with a small group of six elementary school teachers. Items were revised 
based on feedback. The survey was designed with five a-priori subscales with 4-items in 
each: (a) planning of instruction, (b) delivery of instruction, (c) management of 
instruction, (d) assessment of instruction, and (e) assessment of behavior. Items were 
created to assess the effective principles of instruction reviewed in the literature that are 
hallmarks of the IC Teams training (see Appendix C). For the first 16 items, the response 
category values for the survey ranged from 1 to 5 on a Likert scale (1= Almost Never, 2 = 
A Few Lessons a Week, 3 = A Couple Lessons a Day, 4 = Almost Every Lesson Per Day, 
5 =Every Lesson Per Day). The last 4-items utilized a different response category 
system. Values continued to range from 1 to 5 on a Likert Scale (1 = Never, 2 = Rarely, 
3 = Sometimes, 4 = Often, 5 = Always).   
Exploratory factor analysis was employed to determine the factor structure of the 
measure and reliability estimates of the factors were calculated (Kaiser & Rosenfield, 
2006). Inspection of the scree plot indicated one major factor. Two and three factor 
solutions were also explored, with the three factor solution being the most theoretically 
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grounded. The three-factor solution yielded three factors with an eigenvalue over one, 
accounting for 47% of the variance in the respondents’ scores. The three factors that 
emerged were: (a) General Instructional Practices, composed of items such as “I develop 
my lesson so that I do not have the student work on too much unknown information at 
once”; (b) Individualized Instruction, including items like “I assess and flexibly group 
students by skill”; and (c) Behavior Assessment and Intervention, with items such as “I 
observe the antecedents and consequences of students behaviors.” Due to the scree plot 
inspection indication of one major factor, the overall scale was used as the primary 
dependent variable, but the three-factors were also explored for research questions of 
interest. For more details regarding the items and their placement within the factor 
structure, see Appendix D. Reliability estimates (alpha coefficients) were high for all 
factors and the composite score as demonstrated in Table 4. 
Table 4 
Means for Total Scale and Subscales 
 
Factor-Based Scale M SD Α 
Total Scale 3.92 .12 .91 
Factor 1 4.11 .59 .88 
Factor 2 3.86 .75 .85 
Factor 3 3.76 .70 .76 
 
While the reliability for each factor appears adequate, other aspects of the validity 
of this measure have yet to be explored. For example, the distribution of each scale was 
slightly negatively skewed. The means for each scale ranged from 3.76 to 4.11 (SDs = .12 
to .75) indicating the possibility of a ceiling effect. Shadish and others (2002) provide this 
as a possible threat to statistical conclusion validity and caution about drawing inferences 
about covariance between variables when a ceiling effect occurs. Additionally, construct 
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validity, the extent to which this measure actually taps the construct of effective 
instructional practices, has yet to be investigated. Potential threats to the construct 
validity of this measure may include inadequate explication of the constructs or mono-
method bias (Shadish et al., 2002). 
Measures of Teacher, Class, and School Characteristics. Demographic 
information was collected from the teachers directly by asking them to report their years 
of experience, professional role, and educational background in the teacher-report survey. 
Class demographic information was collected from school records. De-identified student 
rosters were obtained, with teacher codes, so that percentages could be calculated for 
class compositions. Information about students’ race, gender, state achievement test 
scores from the current year, and special education status were included. School 
demographic data, such as size, racial diversity, and percentage of students receiving free 
and reduced lunch was calculated by aggregating the available student data.  
Research Design 
In order to determine the effect of IC Teams on teachers’ instructional practices, a 
quasi-experimental design was used, since one group consisted of non-randomly selected 
schools. This design is frequently referred to as a nonequivalent comparison group design 
(Shadish, Cook, & Campbell, 2002). Compared to randomized trials, the major weakness 
of a quasi-experimental nonequivalent comparison group design is a selection threat to 
internal validity. Because the early treatment and control groups were not equivalent on 
key variables, an expectation is that it is difficult to know whether the observed outcome 
is due to the treatment or some unmeasured prior existing difference among the groups 
(Shadish et al., 2002).  
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Teachers within schools are not independent cases and are nested within schools. 
Therefore, hierarchical linear modeling (HLM; Raudenbush & Bryk, 2002) was used to 
analyze the effects of the predictor variables at both the individual and school levels. This 
allowed for a better understanding of the other individual (Level-1) and contextual 
(Level-2) factors that might, in addition to the implementation of IC Teams, be related to 
differences among schools in the use of effective instructional practices. HLM was 
employed to avoid aggregation bias, misestimated standard errors, and heterogeneity of 
regression problems that are typical in one-level analysis procedures.  
Data Analysis Procedures 
Power, the probability of detecting a difference between groups if such a 
difference actually exists, is affected by the number of groups, the clustering within 
groups, and the ability to model variance within and between groups (Spybrook, 
Raudenbush, Liu, & Congdon, 2006). In order to determine the minimum effect sizes 
needed to ensure power meets or exceeds .80, which is generally agreed upon within the 
research community as adequate, a power analysis was conducted using Optimal Design 
Software (retrieved June 7, 2007 http://sitemaker.umich.edu/group-
based/optimal_design_software). Power and effect size estimates were calculated with a 
range of teachers per school because each school differed in the number of teachers on 
staff and the number who responded to the survey. The number of teachers per school 
ranged from 11 to 33. For power to be .80, the minimum detectable effect sizes for 45 
schools with the number of teachers in each school, ranging from 11 to 33 on the 
Instructional Practices Survey and with estimated intraclass correlations ranging from .02 
to .03, ranged from .28 to .19 and .29 to .21 respectively.  
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Table 5 
























Six or More Years of 
Teaching Experience 
 
        .12**         .12**         .05         .14** 
Teacher’s Level of 
Education 
 
        .06         .03         .06         .07* 
Primary (K-2) Teacher 
 
 




       -.08*        -.05        -.08**        -.07* 
Percent of Students 
Receiving Free and Reduced 
Meals 
       -.01        -.00        -.00        -.01 
Percent of Students in Class 
Receiving Special 
Education 
        .05         .02         .05         .05 
Percent of Students in Class 
from Historically 
Disadvantaged Backgrounds 
        .01         .00         .02        -.00 
Note. * = Correlation is significant at the 0.05 level (2-tailed). ** = Correlation is 
significant at the 0.01 level (2-tailed). 
 
Variables and their relationships with one another were investigated. Appendix E and 
F provide descriptive information for each of the variables of interest in the current study 
and Tables 5 and 6 provide information regarding the correlation between variables at the 
teacher and school level. Variables that were not significantly correlated with the 
outcome variables were dropped from the model. At Level 1, the dummy variable for 
teachers’ years of experience greater than 6 years, the dummy variable for primary grade 
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level, and standardized class size were retained due to significant correlations with the 
dependent variable composite score and 2 of the 3 scale scores. These categorical dummy 
variables were created due to hypotheses generated from the literature that beginning 
teachers differ from more experienced (Rivkin et al., 2005) and primary teachers from 
intermediate (Van Scoy, 1994), as well as visual inspection of histograms and bimodal 
distribution of the variables. At Level 2, none of the school level variables were 
correlated with the aggregates of the dependent variables and thus were dropped from the 
between school model with the possibility of adding them in if more controls were 
needed. See Appendix E for a more detailed description of the decisions made for each 
variable. 
Table 6  

















Size of School 
 
 
-.14 -.09 -.14 -.19 
Percent of Students in the 
School Receiving Free and 
Reduced Meals 
 .01 -.02  .08 -.01 
Percent of Students in the 
School From Historically 
Disadvantaged Backgrounds 
-.05 -.08  .01 -.03 
Percent of Students in the 
School Receiving Special 
Education Services 
-.06 -.06 -.06 -.01 
Average School Student 
Achievement Composite, 
Standardized 
 .05  .11 -.00 -.03 
Note. * = Correlation is significant at the 0.05 level (2-tailed). ** = Correlation is 
significant at the 0.01 level (2-tailed). 
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For ease of analysis, composite and continuous variables were transformed into z-
scores for standardization to ease interpretation in HLM. Analysis of the distributions of 
the outcome variables indicated a slight negative skew for each variable. Attempts to 
correct for skewness were made by conducting logarithmic transformations, but none 
seemed to significantly change the distribution so data were kept in the original form. 
The predictor variables of interest in the current study did not appear to be normally 
distributed so transformations were made. Teachers’ years of experience were not evenly 
distributed across all five response categories, so group means on the instructional 
practices composite were compared to determine if a more meaningful categorical coding 
was necessary. See Table 7 below for a description of the overall instructional practices 
means by years of experience. An analysis of variance was conducted to determine that 
the groups did significantly vary in relationship to instructional practices, F(4, 966)= 
5.43, p<.001. Therefore, the variable was recoded into a dummy variable to indicate if the 
teacher had six or more years of experience because that was thought to explain 
additional variance in the within-school model.  
Table 7 
Instructional Practices by Years of Experience 
Years as a Teacher M N=971 SD 
1 year or less -.35 96 1.07 
2 to 5 years -.08 268 .98 
6 to 10 years .01 202 1.03 
11 to 20 years .19 204 .94 
20 or more years .07 201 .97 
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Similarly, teachers’ grade level was not normally distributed and categories were 
thought to relate in more meaningful ways to the outcome variable using a different 
coding system. Group means on the instructional practices composite were compared and 
found to differ significantly (F(5, 971)= 2.60, p<.05). See Table 8 below for a description 
of the overall instructional practices means by grade level. As a result, the variable was 
recoded into a dummy variable to indicate if the teacher was a primary grade level 
teacher because that was thought to explain additional variance in the within-school 
model. 
Table 8 
Instructional Practices by Grade Level 
Grade Level M N=971 SD 
Kindergarten .15 127 .98 
1
st
 grade .08 182 .97 
2
nd
 grade .07 182 .95 
3
rd
 grade -.04 168 .96 
4
th
 grade -.04 161 1.01 
5
th
 grade -.22 157 1.09 
 
Once the final predictor variables were established, multicollinearity was explored. 
Variance inflation factors (VIF) were found to be lower than seven, and partial 
correlations lower than zero-order correlations, as expected. Table 9 presents the results 
of the multicollinearity inspection. 
 
    
    
48
Table 9 
Multicollinearity for Instructional Practices Outcome 
Level 1 Predictor 
Variables 
Zero Order Partial VIF 
Six Years or More 
Teaching Experience 
.12 .11 1.00 
Primary Grade (K-2) 
Teacher 
.10 .09 1.00 
 
Missing data were accounted for at the individual and school level. At the individual 
level, missing data were recoded into a format that would be interpreted by HLM as 
missing data (i.e., SYSMIS). Missing data analysis concluded that there were very few 
missing items on the teacher self-report. An analysis of each item indicated that only 3 to 
15 teachers out of the entire sample neglected to complete certain items. There did not 
seem to be a pattern as to which item or respondent had more missing responses. One 
school in the control group was a new school during the 2005-2006 school year so did not 
have school achievement data from 2004-2005 to use as a control. In order to maintain 
statistical power, the school remained in the study. No corrections were needed since 
school average achievement was not necessary as a control for the final model. 
To estimate the extent of variability between schools in teachers’ reported 
instructional practices with school level characteristics, an unconditional model was 
created. To create the fully unconditional model, no predictors were specified at the 
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individual or school level. In short, the variance of the dependent variable, instructional 
practices, was partitioned in terms of between-school variance and individual variance.  
Next, a within-school model was created for each outcome variable of interest by 
adding individual teacher predictors at Level 1 to model reported instructional practices, 
and leaving Level 2 fully unconditional. All predictors were group-mean centered 
because the outcome variables were standardized and as such group and grand-mean 
centering would produce the same outcomes. In order to understand how each variable 
predicts the outcome between schools, the effects of teacher years of experience, primary 
grade level, and class size on instructional practices were allowed to vary by keeping 
each error term free at Level 2. Non-significant predictors were dropped from the final 
model and the slopes of the remaining variables were fixed. 
Finally, a between-school model was created by adding Level 2 predictors to the 
model. First, the treatment variables, Phase 1 and Phase 2 IC Teams implementation, 
were added uncentered at Level 2 to determine if they had any effect upon instructional 
practices independent of contextual factors. School level variables were to be added as 
controls as necessary. 
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Chapter 4: Results 
 
Fully Unconditional Model 
This analysis resulted in an intra-class correlation of 0.03 (ICC = between-school 
variance/total variance = (.03/.03 + .97) for the main outcome variable, meaning that 
approximately 3% of the variance in reported overall instructional practices exists 
between schools. The intraclass correlations for the general instructional practices 
subscale and the individualized instructional practices subscales were similar to that of 
the composite. There was slightly less variation between schools on the behavior 
assessment and intervention practices scale (ICC =.02). 
Table 10 
Fully Unconditional Model  
 Item    σ
2 
τ ρ λ 
 
p 
Overall Instructional Practices 
Score .97 .03 .03 .41 
 
<.01 
Factor 1: General Instructional 
Practices .97 .03 .03 .36 
 
 .01 
Factor 2: Individualized 
Instructional Practices .97 .03 .03 .41 
 
<.01 
Factor 3: Behavior Assessment 





is the within school variance. τ is the between school variance. ρ is the 
intraclass correlation for the item. λ is the reliability estimate, which estimates the 
ratio of true score to observed score variance in estimating the school mean for this 
item. N = 977 Reg Ed Teachers  within 45 schools 
 
Within-School Model 
Predictors at Level-1 were group-mean centered and specified as having random 
effects in order to determine if any of the relationships between the predictor variables 
and the outcome variables significantly vary by school.  Results indicated that teachers 
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who have 6 or more years experience have significantly higher scores on the composite 
measure of instructional practices than those with less years of teaching experience with 
an effect size of .29 (SE = .07, p=.00). This relationship between years of teaching and 
instructional practices did not vary significantly between schools, so slopes were fixed to 
zero for future modeling.  
Table 11 
Within School Model of Instructional Practices, Group Mean Centered with Freed 
Effects 
Fixed effects     
Variable Coefficient Standard Error p-Value  
Instructional Practices 
Composite, γ00 
  .00 .04  .99  
Six or More Years 
Experience, γ10 
 .29 .07  .00  
Primary Grade 
Teacher, γ20 
 .11 .06  .06  
Class Size Z-score, γ30 -.34 .04  .36  
Random effects     
Variable Variance Df p-value Reliability 
Instructional Practices 
Composite, u0j 
 .03 44  .01 .36 
Six or More Years 
Experience, u1j 
 .03 44  .42 .11 
Primary Grade 
Teacher, u2j 
 .02 44 >.50 .08 
Class Size Z-score, u3j  .00 44 >.50 .05 
Level 1 error, R  .94    
Note. Level 1 variables group-mean centered with freed effects. 
The relationship between primary grade level and instructional practices was also 
positive with an effect size of .11 (SE = .06, p = .06), but did not appear to relate 
significantly at the .05 level to overall instructional practices when group-mean centered. 
Because it was significant at the .10 level, it was retained as a control with a fixed slope 
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in subsequent modeling. Class size did not relate significantly with instructional practices 
with an effect size of -.34 (SE = .04, p = .36). Consequently, class size was dropped from 
the within-school model. When years of experience and primary grade status were group-
mean centered with fixed slopes, both significantly predicted overall instructional 
practices, with effect sizes of .23 (SE = .07, p = .00) and .17 (SE = .06, p = .01) 
respectively. This means that, on average, teachers with six or more years experience 
scored .23 of a standard deviation higher than teachers with less experience on the 
instructional practices measure and primary grade teachers, on average, scored .17 of a 
standard deviation higher than intermediate grade teachers. Tables 11 and 12 list the 
findings for the first and second within-school models. 
Table 12 
Final Within School Model for Instructional Practices, Group Mean Centered with Fixed 
Effects 
Fixed effects     
Variable Coefficient Standard Error p-Value  
Instructional Practices 
Composite, γ00 
.00 .04 .96  
Six or More Years 
Experience, γ10 
.23 .07 .00  
Primary Grade 
Teacher, γ20 
.17 .06 .01  
Random effects     
Variable Variance Df p-value Reliability 
Instructional Practices 
Composite, u0j 
.03 44 .00 .43 
Level 1 error, R .95    
Note. Level 1 variables grand-mean centered with fixed effects. 
 The same procedures were used to investigate the within-school model for each of 
the factors of the Instructional Practices Survey (see Appendices H through J for tables 
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of the findings for each model). The same within-school findings did not necessarily hold 
true for each factor. Teachers’ years of experience significantly predicted general 
instructional practices (ES = .23, SE = .07, p = .00) and behavioral intervention and 
assessment practices (ES = .29, SE = .07, p = .00), but did not significantly predict 
individualized instructional practices (ES = .10, SE = .08, p = .17). Being a teacher of a 
primary grade had benefits for individualized instructional practices (ES = .23, SE = .06, 
p = .00), but not generalized instructional practices (ES = .11, SE = .07, p =.11) or 
behavioral assessment and intervention (ES = .12, SE =.06, p =.06). 
Between-School Models 
 Phase of implementation of IC Teams was entered in as a predictor at the school-
level (Level 2) uncentered with teachers’ years of experience and grade level taken into 
account at teacher-level. It was found that school-level treatment, Phase 1 or Phase 2, did 
not significantly predict reported overall instructional practices when taking into account 
teacher grade level and years of experience. This was true for all of the factor scales as 
well. The effect sizes for Phase 1 and Phase 2 treatment on overall instructional practices, 
general, and individualized practices were close to zero and not statistically significant, 
but were in the desired direction with effect sizes ranging from .01 to .10. For behavioral 
assessment and intervention practices, Phase 1 schools fared slightly better than Phase 2 
schools with effect sizes at .00 (SE = .09, p = .96)and -.02 (SE = .09, p = .84) 
respectively, but neither were statistically significant and not in the desired direction.   
Table 13 below summarizes the findings for overall instructional practices, while 
results for the other three factors can be found in Appendices H through J. The final 
model explains two percent of the variance within schools and was not able to explain 
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any of the variance between schools. This is likely because there was very little variance 
between schools (ICC = .03) to explain in terms of this outcome measure. However, there 
may be other school level predictors that would account for the remaining between 
school variance. Also, it is possible that with more variance explained at the within-
school level, more modeling of the small variance between schools might be possible.   
Table 13 
Between School Model for Instructional Practices 
Fixed effects     
Variable Coefficient Standard Error p-Value  
Instructional Practices 
Composite, γ00 
-.04 .05 .49  
     Phase One, γ01  .10 .09 .31  
     Phase Two, γ02  .01 .11 .89  
Six or More Years 
Experience, γ10 
 .23 .07 .00  
Primary Grade 
Teacher, γ20 
 .17 .06 .01  
Random effects     
Variable Variance Df p-value Reliability 
Instructional Practices 
Composite, u0j 
 .04 42 .00 .44 
Level 1 error, R  .95    
Proportion of variance 
explained 
    
Proportion of tau 
explained 
 .00    
Proportion of sigma-
squared explained 
 .02    
Note. Level 1 variables grand-mean centered with fixed effects, Level 2 variables 
uncentered. 
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Chapter 5: Discussion 
 
The aim of this study is to determine if teachers within Instructional Consultation 
Teams schools report more frequent use of overall effective instructional practices than 
those in control schools. Of interest were the effects of having one trained instructional 
consultant or facilitator representing Phase 1 of IC Teams implementation in a school 
building, or having a fully trained IC Team, Phase 2 implementation. The main effects of 
IC and IC Teams for overall instructional practices were close to zero and not statistically 
significant. Main effects for the subscales, generalized instruction, individualized 
instruction, and behavioral assessment and intervention, were also non-significant. This 
may be because there was little variance between schools in terms of instructional 
practices as measured by the Instructional Practices Survey and thus there were few 
school effects to model.  
The length of time exposed to the IC Teams model and the degree to which IC 
Teams were implemented or used may be contributing factors to the lack of observed 
school effects. The schools in the current study had been implementing IC Teams for one 
to three years, with varying levels of use. The literature on school innovation suggests 
that school-level change takes a minimum of two to four years and that large-scale 
change efforts can take up to five to ten years, with the amount of use being a key 
variable in the timeline (Fullan, 2007). Gravois and his colleagues (2002) have discussed 
the need for training and common practice in consultation to build over time to form what 
Fullan (2002) refers to as a “critical mass”, a sufficient number and representation of the 
school staff who are “skilled and committed to the change” (p. 89). This critical mass 
then fosters organizational support for consultation delivery, but also in individual 
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teacher’s use of the innovation or in this case, consultation services. In their analysis of 
levels of use, Hall and his colleagues state that an individual does not use an innovation 
as effectively or efficiently the first or second time as they do after four or five cycles of 
use (Hall et al., 1975). They go on to say that one of the key reasons many program 
evaluations fail to find significant results is attributable to low levels of use of the 
innovation in the early stages of implementation when most projects are evaluated. As 
such, they state that it is “unreasonable to anticipate significant gains” (p. 56).  
In regards to levels of use, exploration of the effect of IC Teams on teacher 
practices should also take into account teachers’ own personal use of the IC Team. This is 
similar to the findings of Silva (2007), who found positive and significant differences in 
student achievement in IC Teams schools at the classroom level, but not at the individual 
student level. She suggested that treating all of the students equally may have obscured 
individual effects for those whose teachers did access the IC Team; she recommended 
studying differences between teachers who make a voluntary request for IC Teams 
assistance versus those teachers who request assistance or receive assistance from a 
control team. The current research was not designed for such an investigation; therefore, 
future research should explore this potential relationship. 
Although no significant main effects were found for IC Teams, two teacher 
variables were found to significantly predict teachers’ overall reported use of good 
instructional practices. Teachers who had six or more years of experience and who were 
primary grade teachers were more likely to report use of overall good instructional 
practices. Specifically, teachers with more years of experience reported more use of 
general effective instructional practices such as connecting to prior knowledge, providing 
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frequent feedback, and keeping success rates high during lessons. More experienced 
teachers also reported strong behavioral assessment and intervention skills such as 
graphing and charting students’ behaviors and assessing behaviors in the context in which 
they occur. Although the research on the contribution of teacher years of experience is 
inconclusive, there have been many studies that have documented the positive effect of 
experience on instructional practices and student achievement. While this effect may not 
be a consistent linear effect after six or more years, it does typically demonstrate 
differences between beginning teachers and more experienced teachers (Louis et al., 
1996, Rivkin et al., 2005; Walsh & Tracy, 2004), as was demonstrated in this study.  
In addition to experience, the grade level taught was also a significant correlate 
with certain instructional practices. Kindergarten through second grade teachers reported 
using more individualized instructional practices, such as frequent diagnostic 
instructional assessment and cooperative learning strategies, when compared to 




 grade). This is also consistent with the 
general assumption in schools that instruction and class environments change as students 
progress through the grades (Eccles, Midgeley, & Adler, 1984) and a recent study that 
found primary teachers to use significantly more individual feedback and 
communication, small group instruction, and manipulatives than intermediate teachers 
(Van Scoy, 1994). The fact that these particular teacher variables significantly relate to 
the instructional practices in ways also described in the literature lends some credence to 
the construct validity of these scales. 
Experience and grade level also only explained a small portion of the variance 
among teachers within a school, so there may also be other important teacher qualities or 
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other variables to consider when building models to better explain variance in effective 
instructional practices. For example, the literature on effective instruction or teacher 
qualities related to student achievement suggests characteristics such as collaboration 
with others (Goddard et al., 2007), engagement in professional development experiences 
(Louis et al., 1996), and personal or professional efficacy for teaching (Ross, 1994), to 
name a few. Teachers’ willingness to seek help of others or exhaust all resources in order 
to improve their own practices to help a student succeed (Butler, 2007) should also be 
considered.  
Another potential explanation for the non-significant treatment effect could be a 
difference in knowledge of best practices between the two groups. It may be possible that 
as teachers become more aware of best practices of assessment and instruction through 
work with an instructional consultant or the effect of IC Teams within a building, they 
may be more critical of their own skills and less likely to report frequent use of these 
practices than those that have not had this experience and are not aware of what they are 
not doing. This phenomenon has been described by Dochy (1992) who found that 
students with little prior knowledge were more likely to rate themselves high because 
they did not know what was unknown, whereas students with more prior knowledge rated 
themselves lower because they were more aware of what knowledge they were missing. 
This concept of knowledge monitoring is a component of metacognition and has been 
defined as the ability to differentiate between what you know and what you do not know 
(Tobias & Everson, 1997). Kruger and Dunning (1999) reported on four studies 
conducted with undergraduate students in which they conducted a series of experiments 
with groups of high and low skill for the prescribed tasks and asked each group to rate 
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their own skill level. Over the four studies, their findings consistently suggest that people 
with low skill for the task, but who still possessed a minimal threshold and knowledge-
base, also had less metacognitive skills to accurately self-assess their performance. 
Interestingly enough, they also described “the burden of expertise” (p. 1131), which 
follows that just as the lower performing group inflated their own abilities, the higher 
performing group tended to undercut their own abilities when comparing themselves to 
their peers. It is not clear if this was operating for the teachers of this particular study, but 
is something that warrants additional exploration in future research. 
Limitations 
A limitation of this study is that only teacher self-reports were used to assess 
instructional practices; this mono-method design is a threat to internal validity (Shadish et 
al., 2002). There are also potential issues with the measure selected. The Instructional 
Practices Survey was newly constructed and the subscales appear to be subject to a 
ceiling effect. The measure may not adequately differentiate between teachers differing 
use levels, since teachers may have a difficult time honestly assessing the frequency of 
their use of select strategies or practices. Additionally, it is unclear if the items 
themselves actually tap good practices in instruction across all of the elementary grade 
levels. In the future, other measures such as direct observation or scenario-based-tasks 
should be considered to test the construct validity of the instructional practices measure 
and provide another type of data to examine changes in practices. 
An additional limitation is the threat to internal validity due to selection of the 
early treatment group. This project included the 11 Phase 2 schools selected to participate 
in IC Teams prior to the randomized trial, and those schools differed in meaningful ways 
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prior to the addition of the innovation; these differences may be related to the outcome 
variable of interest, instructional practices, in unmeasured ways that were difficult to 
control for in the multi-level analysis, given the data that were collected. As the 
longitudinal study is continued, experimental research should be conducted to explore 
teacher and student outcomes of IC Teams to improve the internal validity of the 
findings. More importantly, as the study continues, it will allow more time for increases 
in the overall level of implementation and use of the IC Teams in the treatment schools. 
Due to the low levels of use reported in this study, this is likely the largest factor 
impacting the findings at this time.  
Conclusion 
Despite the lack of statistically significant findings, this study represents an 
important contribution to the literature because it is the first of its kind and size to employ 
quasi-experimental multilevel analyses to investigate teacher-level outcomes. While the 
findings were not significant, replication is recommended in subsequent years of the 
project as implementation and use is increased. More attention to the construct validity of 
the measurement of the instructional practices construct may be required in order to 
understand the effect IC Teams has upon the behaviors of teachers that interact with the 
team or in buildings in which the model is implemented. 
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Appendix B.  Instructional Practices Survey 
Instructional Practices 
 
We are interested in learning more about the instructional practices that teachers use in 
their classrooms when working with students who are experiencing educational and/or 
behavioral difficulties.  Listed below is a set of statements that describe a variety of 
common classroom instructional practices. Please describe your level of use of each of 
the classroom practices when working with a student who is a struggling learner. Please 
rate using the following scale: 
 
1 =  Almost never (2 to 3 lessons a week) 
2 =  A few lessons a week  (4-10 lessons a week) 
3 =  A couple lessons per day  (10-15 lessons a week) 
4 =  Almost every lesson per day (15 -20 lessons a week) 





When planning lessons for a student or students who are experiencing academic 
difficulties… 
 
I assess the level of challenge and success an academic task will provide. 
 
I develop my lesson so that I do not have the student work on too much 
unknown material at once.  
 
I consider the student’s existing knowledge and prerequisite skills.  
 
I preview materials to ensure that students will be able to read text with at 





When delivering instruction to a student or students who are experiencing academic 
difficulties… 
 
I monitor the student’s understanding of the content or a skill during activities and 
make adjustments accordingly. 
 
I supervise the student’s practice of a new skill to give corrective and confirming 
feedback during practice activities.   
 
    
    
64
I ensure that the student practices new skills at a success rate of 80% or higher 
when completing initial learning tasks. 
 
I ensure that student practice is continued to the point of rapid, automatic, correct 





When managing lessons for a student or students who are experiencing academic or 
behavioral difficulties… 
 
I use classroom structures (e.g., learning centers, students working in pairs, etc.) 
to free my time to work individually with students who need my help.   
 
I have students work in pairs or small groups. 
 
I ensure that the student’s engagement is high (90-100% on-task) during 
independent work activities. 
 







When assessing a student or students who are experiencing academic difficulties… 
 
I assess the student’s performance on classroom tasks 
 
I assess the student to pinpoint the most important instructional needs. 
 
I set and monitor progress towards short-term goals  
 
I assess and flexibly group students by skill or objective. 
 
 
We are interested in learning more about the instructional practices that teachers use in 
their classrooms when working with students who are experiencing behavioral 
difficulties.  Listed below is a set of statements that describe a variety of common 
classroom instructional practices. Please describe your level of use of each of the 
classroom practices when working with a student who is a struggling learner. Please rate 
using the following scale: 
1 =  Never 
2 =  Rarely 
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3 =  Sometimes 
4 =  Often 




When assessing a student or students who are experiencing persistent behavioral 
difficulties… 
 
I assess the student’s academic skills in the subject areas in which the behaviors 
are occurring. 
 
I define the behavior in specific and observable terms.  
 
I observe and analyze the antecedents and consequences of the behaviors  
 
I collect and graph information about the student’s increase in appropriate 
behaviors. 
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Appendix C. Instructional Practices Survey Design 
Principles of Effective Instruction Tapped by each Survey Item 
Principle of Effective 
Instruction 
Corresponding Survey Item 
Maintaining Instructional  
     Levels & Staying  
     within Limits of  
     Working Memory 
I monitor the student’s understanding of the content or a skill 
during activities and make adjustments accordingly. 
 I ensure that the student practices new skills at a success rate of 
80% or higher when completing initial learning tasks. 
 I develop my lesson so that I do not have the student work on 
too much unknown material at once. 
 I preview materials to ensure that students will be able to read 
text with at least 93-97% level of accuracy. 
Assessing and Activating   
     Prior Knowledge 
I consider the student’s existing knowledge and prerequisite 
skills. 
 I assess the level of challenge and success an academic task will 
provide. 
 I assess the student to pinpoint the most important instructional 
needs. 
 I set and monitor progress towards short-term goals 
 I assess the student’s performance on classroom tasks 
Repetition with Corrective  
     and Confirming   
     Feedback 
I supervise the student’s practice of a new skill to give corrective 
and confirming feedback during practice activities.   
 I ensure that student practice is continued to the point of rapid, 
automatic, correct responses during independent activities (90-
100% success rate). 
Classroom Management  I ensure that the student’s engagement is high (90-100% on-task) 
during independent work activities. 
 I ensure that disruptions or interruptions are held to a minimum. 
 I assess and flexibly group students by skill or objective. 
  I use classroom structures (e.g., learning centers, students 
working in pairs, etc.) to free my time to work individually with 
students who need my help.   
 I have students work in pairs or small groups. 
Behavioral Assessment &   
     Intervention 
I observe and analyze the antecedents and consequences of the 
behaviors  
 I define the behavior in specific and observable terms.  
 I assess the student’s academic skills in the subject areas in 
which the behaviors are occurring. 
 I collect and graph information about the student’s increase in 
appropriate behaviors. 
 
    
    
67
Appendix D. Instructional Practices Factor Loading, Three Factor Solution 
Instructional Practices Scale Factor Loadings 
 1 2 3 
Factor 1:  General Instructional Practices    
I monitor the student’s understanding of the content or a  
     skill during activities and make adjustments accordingly. 
.70 .29 .12 
I supervise the student’s practice of a new skill to give  
     corrective and confirming feedback during practice    
     activities.   
.69 .30 .13 
I consider the student’s existing knowledge and  
     prerequisite skills.  
.66 .18 .10 
I ensure that the student practices new skills at a success  
     rate of 80% or higher when completing initial learning    
     tasks. 
.65 .35 .19 
I ensure that student practice is continued to the point of  
     rapid, automatic, correct responses during  
     independent activities (90-100% success rate). 
.59 .37 .22 
I develop my lesson so that I do not have the student  
     work on too much unknown material at once.  
.59 .11 .12 
I assess the level of challenge and success an academic  
     task will provide. 
.57 .23 .20 
I preview materials to ensure that students will be able to  
     read text with at least 93-97% level of accuracy.  
.52 .27 .17 
I ensure that the student’s engagement is high (90-100%  
     on-task) during independent work activities. 
.47 .34 .17 
I ensure that disruptions or interruptions are held to a  
     minimum. 
.40 .16 .14 
Factor 2: Individualized Instruction    
I assess the student to pinpoint the most important  
     instructional needs. 
.35 .70 .23 
I set and monitor progress towards short-term goals .36 .66 .22 
I assess and flexibly group students by skill or objective. .22 .64 .20 
I assess the student’s performance on classroom tasks .34 .60 .16 
I use classroom structures (e.g., learning centers,  
     students working in pairs, etc.) to free my time to  
     work individually with students who need my help.   
.21 .50 .17 
I have students work in pairs or small groups. .19 .44 .08 
Factor 3: Behavior Assessment and Intervention    
I observe and analyze the antecedents and consequences   
     of the behaviors  
.19 .13 .78 
I define the behavior in specific and observable terms.  .20 .11 .76 
I assess the student’s academic skills in the subject areas  
     in which the behaviors are occurring. 
.19 .23 .62 
I collect and graph information about the student’s  
     increase in appropriate behaviors. 
.09 .22 .45 
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Appendix E. Description of Variables 
 




Instructional practices survey 
composite score, from teacher self-
report survey administered in spring 
2005. Items rated on a Likert-scale 
from 1-5. 1=Almost never, 2 = A few 
lessons a week, 3 = A couple lessons 
per day, 4 = Almost every lesson per 
day, 5 = Every lesson per day. 
Slight negative skew (-.44). 
Attempted transformation by 
taking the inverse and using the 
log to attempt to correct the 
skew. Little change, went from -
.44 to -.36 so no argument for 
transformation.  
 





Factor 1, General Instructional 
Practices scale, from teacher self-report 
survey administered in spring 2005. 
Composite score, items 1 though 8, 11, 
and 12. Items rated on a Likert-scale 
from 1-5. 1=Almost never, 2 = A few 
lessons a week, 3 = A couple lessons 
per day, 4 = Almost every lesson per 
day, 5 = Every lesson per day. 
Slight negative skew. Attempted 
transformation, little change, so 
no argument for transformation. 





Factor 2, Individualized Instructional 
Practices scale, from teacher self-report 
survey administered in spring 2005. 
Composite score, items 9, 10, 13 
through 16. Items rated on a Likert-
scale from 1-5. 1=Almost never, 2 = A 
few lessons a week, 3 = A couple 
lessons per day, 4 = Almost every 
lesson per day, 5 = Every lesson per 
day. 
Slight negative skew. Attempted 
transformation, little change, so 
no argument for transformation. 






Factor 3, Behavior Assessment and 
Intervention Practices scale, from 
teacher self-report survey administered 
in spring 2005. Composite score, items 
17 through 20. Item rated on a Likert-
scale from 1 to 5. 1 = Never, 2 = 
Rarely, 3 = Sometimes, 4 = Often, 5 
=Always. 
Slight negative skew. Attempted 
transformation, little change, so 
no argument for transformation. 
Standardized to facilitate ease of 
interpretation 
Teacher-level Predictors  
Years of Experience Teacher years of experience as 
reported on the teacher self-
report survey, 1= 1 year or less 
of experience, 2=2-5 years 
Categorical, recoded into dummy 
variables since groups were not 
normally distributed and 
comparison of means indicated 
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experience, 3 = 6 to 10 years, 4 
= 11 to 20 years, 5 = 20 or 
more years 
that the groups significantly 
differed in terms of ZIPTOT once 
teachers had 6 or more years of 
experience 
Six or More Years of 
Experience 
Dummy Variable, 1 = Teacher 
has 6 or more years of 
experience 
Categorical, Significantly 
correlated with ZIPTOT, 
ZIPGEN, ZIBEH 
Teacher’s Education Level Level of education as reported 
on the teacher self-report 
survey in spring of 2005, 
Response categories: 
1=Bachelors Degree, 
2=Bachelor’s degree plus 
additional coursework, 
3=Masters Degree, 4=Masters 
degree plus additional 
coursework, 5=Doctorate 
Not correlated at all, dropped 
Grade Taught Teacher’s assigned grade level 














Categorical, not normally 
distributed, correlated 
significantly with ZIPTOT, 
compared means to determine 
where groups differed in regards 
to ZIPTOT, recoded into dummy 
variable   
Primary Grade (K-2) 
Teacher 
Dummy Variable, 1 = Teacher 
teaches K, 1
st









Number of students in 
teacher’s class 
Continuous, significant with all 
except IPGEN. Standardized to 
facilitate ease of interpretation 
Percent of Students in Class 
Receiving Free and Reduced 
Lunch 
Percentage of students in the 
teacher’s classroom that 
receive free and reduced meals 
Continuous, Bimodal, attempted 
transformation to categorical 
(high, medium, low), but there 
were no significant correlations 
either continuous or categorical. 
Dropped this variable. 
Percent of Students in Class 
Receiving Special 
Education Services 
Percentage of students in 
teacher’s classroom that are 
eligible and receive special 
education services 
Continuous, Not correlated, 
dropped. 
Percent of Students in the 
Class from Historically 
Disadvantaged Backgrounds 
Percentage of historically 
disadvantaged minority 
students in the teacher’s 
classroom (non-white or 
Asian)  
Continuous, Bimodal, attempted 
transformation to categorical 
(high, medium, low), but there 
were no significant correlations 
either continuous or categorical. 
Dropped this variable. 
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practices, school aggregate of 
IPTOT 
No transformation necessary. 
Standardized to facilitate ease of 
interpretation 
School Average General 
Instructional Practices 
School aggregate of IPGEN 
scale 
No transformation necessary. 





School aggregate of IPIND 
scale 
No transformation necessary. 
Standardized to facilitate ease of 
interpretation 
School Average Behavioral 
Practices 
School aggregate of IPBEH 
scale 
No transformation necessary. 
Standardized to facilitate ease of 
interpretation 
Phase One Dummy Variable for treatment 
status by implementation phase 
in IC Teams Project, 1 = Phase 
1 (17 Cohort 3 schools, 





Phase Two Dummy Variable for treatment 
status by implementation phase 
in IC Teams Project, 1 = Phase 
2 (11 Cohort 1 and 2 schools, 






Number of students in the 
school 
Continuous, not correlated with 
outcome variables, dropped from 
analysis 
 
Percent of Students 
Receiving Free and Reduced 
Meals in the School 
School SES as measured by 
the percentage of students 
receiving free and reduced 
meals 
Continuous, not correlated with 
outcome variables. Standardized 
to facilitate interpretation. 
Dropped from analysis since not 
needed as a control. 
Percent of Students from 
Historically Disadvantaged 
Backgrounds in the School 
Percentage of historically 
disadvantaged minority 
students in the school (non-
white and Asian) 
Continuous, not correlated with 
outcome variables. Standardized 
to facilitate interpretation. 
Dropped from analysis since not 
needed as a control. 
Percent of Students 
Receiving Special 
Education Services in the 
School 
Percentage of students in 
special education services, all 
codes 
Continuous, not correlated with 




Average school achievement in 
2004-2005, Composite score, 
the average of all scaled scores 
Continuous, not correlated with 
outcome variables, but will 
remain in as a control. 
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from each grade level subtest. 
Grade 3 and 5 – English, Math, 
Science, History, and Writing. 
Grade 4 –History only.  
Standardized to facilitate 
interpretation. Dropped from 
analysis since not needed as a 
control. 
    
    
72
Appendix F. Variable Descriptive Data  
 
Dependent Variable N Mean SD Minimum Maximum 
Overall Instructional 
Practices  
977 3.85 .54 1.50 5.00 
General Instructional 
Practices  
977 4.03 .59 1.30 5.00 
Individualized 
Instruction Practices  




975 3.76 .64 1.50 5.00 
Teacher-Level 
Variables 
N Mean SD Minimum Maximum 
Six or More Years of 
Teaching Experience  
977 .63 .48 .00 1.00 
Primary Grade Teacher  977 .50 .50 .00 1.00 
Number of students in 
class  
977 24.01 2.86 13 32 
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Appendix G. HLM Equations  
Level One (Individual) 
Yij = β0j + β1j(Xij – Xij..) + β2j(Xij – Xij..) +  rij 
Where:  
Yij = spring 2006 teacher self-report scores on each of the instructional practices scales; 
β0j = intercept, or the average instructional practices score in the jth school;  
β1j (Xij-Xij..)  = group mean centered teacher years of experience 6 years or greater 
β2j (Xij-Xij..) =group mean centered Primary grade teacher 
 
Level Two (School) 
β0j = γ00 + γ01W1+  γ02W2 +   u0j     
β1j= γ10     
β2j= γ20          
          
Where:  
γ00  =   the group mean for instructional practices across all teachers and schools; 
γ0 = the effect of being in Phase 1 on school mean instructional practices 
γ 02  = the effect of being in Phase 2 on school mean instructional practices 
γ10... γ20 = the pooled within-school slope in regression of instructional practices on the 
individual level predictors 
W1 = Phase One IC Teams Implementation, uncentered, 1= Phase One, 0 = not Phase 1 
W2 = Phase Two IC Teams Implementation, uncentered, 1 = Phase Two, 0 = not Phase 2  
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Appendix H. General Instructional Practices Results 
Within-School Model for General Instructional Practices 
Fixed effects     
Variable Coefficient Standard Error p-Value  
General Instructional 
Practices, γ00 
.00 .04 .95  
Six or More Years 
Experience, γ10 
.23 .07 .00  
Primary Grade 
Teacher, γ20 
.11 .07 .11  
Random effects     
Variable Variance df p-value Reliability 
General Instructional 
Practices, u0j 
.03 44 .01 .36 
Level 1 error, R .96    
Note: Level 1 variables group-mean centered with fixed effects 
Between School Model for General Instructional Practices 
Fixed effects     
Variable Coefficient Standard Error p-Value  
General Instructional 
Practices, γ00 
-.04 .05 .45  
     Phase One, γ01 .10 .09 .24  
     Phase Two, γ02 .02 .10 .86  
Six or More Years 
Experience, γ10 
.23 .07 .00  
Primary Grade 
Teacher, γ20 
.11 .07 .11  
Random effects     
Variable Variance df p-value Reliability 
General Instructional 
Practices, u0j 
.03 42 .01 .36 
Level 1 error, R .96    
Proportion of variance 
explained 
    
Proportion of tau 
explained 
.00    
Proportion of sigma-
squared explained 
.01    
Note: Level 1 variables group-mean centered with fixed effects, Level 2 variables 
uncentered. 
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Appendix I. Individualized Instructional Practices Results 
Within-School Model for Individualized Instructional Practices 
Fixed effects     
Variable Coefficient Standard Error p-Value  
Individualized 
Instructional Practices, γ00 
.00 .04 .10  
Six or More Years 
Experience, γ10 
.10 .08 .17  
Primary Grade Teacher, 
γ20 
.23 .06 .00  
Random effects     
Variable Variance df p-value Reliability 
Individualized 
Instructional Practices, u0j 
.03 44 .00 .43 
Level 1 error, R .95    
Note: Level 1 variables group-mean centered with fixed effects. 
Between School Model for Individualized Instructional Practices 
Fixed effects     
Variable Coefficient Standard Error p-Value  
Individualized 
Instructional Practices, γ00 
-.04 .06 .44  
     Phase One, γ01 .10 .09 .27  
     Phase Two, γ02 .03 .11 .80  
Six or More Years 
Experience, γ10 
.10 .08 .18  
Primary Grade Teacher, 
γ20 
.23 .06 .00  
Random effects     
Variable Variance df p-value Reliability 
Individualized 
Instructional Practices, u0j 
.03 42 .00 .43 
Level 1 error, R .95    
Proportion of variance 
explained 
    
Proportion of tau 
explained 
.00    
Proportion of sigma-
squared explained 
.02    
Note: Level 1 variables group-mean centered with fixed effects, Level 2 variables 
uncentered. 
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Appendix J. Behavioral Assessment and Intervention Practices Results 
Within-School Model for Behavioral Assessment and Intervention Practices 
Fixed effects     
Variable Coefficient Standard Error p-Value  
Behavioral Assessment & 
Intervention Practices, γ00 
-.00 .04 .98  
6 or more years 
experience, γ10 
.29 .07 .00  
Primary Grade Teacher, 
γ20 
.12 .06 .06  
Random effects     
Variable Variance df p-value Reliability 
Behavioral  Practices, u0j .02 44 .02 .33 
Level 1 error, R .96    
Note: Level 1 variables group-mean centered with fixed effects. 
Between School Model for Behavioral Assessment and Intervention Practices 
Fixed effects     
Variable Coefficient Standard Error p-Value  
Behavioral Assessment & 
Intervention Practices, γ00 
.00 .05 .97  
     Phase One, γ01 .00 .09 .96  
     Phase Two, γ02 -.02 .09 .84  
Six or More Years 
Experience, γ10 
.29 .07 .00  
Primary Grade Teacher, 
γ20 
.12 .06 .03  
Random effects     
Variable Variance df p-value Reliability 
Behavioral Assessment & 
Intervention Practices, u0j 
.03 42 .01 .36 
Level 1 error, R .96    
Proportion of variance 
explained 
    
Proportion of tau 
explained 
.00    
Proportion of sigma-
squared explained 
.02    
Note: Level 1 variables group-mean centered with fixed effects, Level 2 variables 
uncentered. 
 
    




Anderson, L.M., Evertson, C.M., & Brophy, J.E. (1979). An experimental study of  
effective teaching in first grade reading groups. Elementary School Journal, 79, 
193-221. 
Arbaugh, F. (2003). Study groups as a form of professional development for secondary  
mathematics teachers. Journal of Mathematics Teacher Education, 6, 139-163. 
Batsche, G., Elliott, J., Graden, J.L., Grimes, J., Kovaleski, J.F., Prasse, D., et al. (2005).  
Response to intervention: Policy considerations and implementation. Alexandria, 
VA: National Association of State Directors of Special Education, Inc. 
Bennett, N., Desformes, C., Cockburn, A., & Wilkinson, B. (1984). The quality of pupil  
learning experiences. Hillsdale, NJ: Lawrence Erlbaum Associates. 
Borman, G.D., & Rachuba, L.T. (2000). Qualifications and professional growth  
opportunities of teachers in high- and low-poverty elementary schools. Journal of 
Negro Education, 68, 366-381. 
Boyle, B. (2005). A longitudinal study of teacher change: What makes professional  
development effective? School Effectiveness and School Improvement, 16, 1-27. 
Brophy, J. (1996). Teaching problem students. New York, NY: The Guilford Press. 
Brophy, J., & Good, T.L. (1986). Teacher behaviour and student achievement. In M.C.  
Wittrock (Ed.). Handbook of research on teaching: A developmental perspective 
(pp. 328-375). New York: MacMillan. 
Burns, M. K., & Symington, T. (2002). A meta-analysis of pre-referral intervention  
teams: student and systemic outcomes. Journal of School Psychology, 40, 437-
447. 
    
    
78
Burns, M. K., & Vanderwood, M. L., & Ruby, S. (2005). Evaluating the readiness of pre- 
referral intervention teams for use in a problem-solving model. School 
Psychology Quarterly, 20, 89-105. 
Butler, R. (2007). Teachers’ achievement and goal orientations and associations with  
teachers’ help-seeking: Examination of a novel approach to teacher motivation. 
Journal of Educational Psychology, 99, 241-252.  
Caplan, G. (1970). The theory and practice of mental health consultation. New York:  
Basic Books, Inc. 
Chase, D. H., & Symonds, P. M. (1992).  Practice vs. motivation.  Journal of Educational 
Psychology, 84, 282-289. 
Corcoran, T. B. (1995). Transforming professional development for teachers: A guide for  
state policymakers. Washington, D.C.: National Governors’ Association. 
Costas, L., Rosenfield, S., & Gravois, T. (2001, August). School professionals’  
perceptions of Instructional Consultation: A qualitative analysis.  Poster session 
presented at the Annual American Psychological Association Convention, San 
Francisco, CA. 
Costas, L., Rosenfield, S., & Gravois, T. (2003, August). Impact of instructional  
consultation on teachers’ satisfaction and skill development. Poster session  
presented at the Annual American Psychological Association Convention, 
Toronto, Canada. 
Costas, L., Rosenfield, S., & Gravois, T. (2001, August). School professionals’  
    
    
79
perceptions of Instructional Consultation: A qualitative analysis.  Poster session 
presented at the Annual American Psychological Association Convention, San 
Francisco, CA. 
Curtis, M. J., & Watson, K. L. (1980). Changes in consultee problem clarification  skills  
following consultation. Journal of School Psychology, 18, 210-221. 
Daly, E. J., Hintze, J. M., & Hamler, K. R. (2000).  Improving practice by taking steps 
toward technological improvements in academic interventions in the new 
millennium.  Psychology in the Schools, 37, 61-72. 
Darling-Hammond, L. (1995). Changing conceptions of teaching and teacher  
development. Teacher Education Quarterly, 22, 9-26. 
Darling-Hammond, L., & Youngs, P. (2002). Defining “highly qualified teachers”: What  
does “scientifically based research actually tell us? Educational Researcher, 31, 
13-25. 
Dochy, F., Segers, M., & Buehl, M.M. (1999). The relation between assessment practices  
outcomes of studies: The case of research on prior knowledge. Review of 
Educational Research, 69, 145-186. 
Dochy, F. J. R. C. (1990). Instructional implications of recent research and empirically  
based theories on the effect of prior knowledge on learning. In J.M. Pieters, K.  
Breuer, & P.R.J. Simons (Eds), Learning Environments: Recent research in 
psychology (pp.339-357). New York: Springer Verlag.  
Eccles, J., Midgeley, C., & Adler, T. F. (1984). Grade-related changes in the school  
    
    
80
environment: Effects on achievement motivation. In J. G. Nichols (Ed.), Advances 
in Motivation and Achievement: A Research Annual, Vol. 3, (pp. 283-331). 
Greenwich, CT: JAI Press. 
Fisher, C.W., Berliner, D.C., Filby, N.N., Marliave, R., Cahen, L.S., Dishaw, M. (1980).  
Teaching behaviors, academic learning, and student achievement: an overview. In 
C. Denham & A. Lieberman (Eds.), Time to Learn, (pp. 7-32). Washington, D.C.: 
Department of Education. 
Fuchs, D., Fuchs, L. S., Bahr, M. W. (1990). Pre-referral intervention: a prescriptive  
approach. Exceptional Children, 56, 493-513.  
Fudell, R (1992). Level of implementation of teacher support teams and teachers’  
attitudes toward special needs students. Dissertation Abstracts International, 
53(05), 1399A (University Microfilms No. AAC-922763). 
Fullan, M. (1991). The new meaning of educational change. New York, NY: Teachers  
College Press. 
Fullan, M. (2001). The new meaning of educational change (3
rd
 ed.). New York, NY: 
 Teachers College Press. 
Fullan, M. (2007). The new meaning of educational change (4
th
 ed.). New York, NY:  
Teachers College Press. 
Gates, A. L. (1930). Interest and ability in reading. New York: MacMillan.  
Gibson, N.M., & Olejnik, S. (2003). Treatment of missing data at the second level of 
hierarchical linear models. Educational and Psychological Measurement, 63, 
204-238.  
    
    
81
Gickling, E. E., & Armstrong. (1978). Levels of Instructional difficulty as related to on-
task behavior, task completion, and comprehension. Journal of Learning 
Disabilities, 9, 32-39. 
Gickling, E. E., & Thompson, V. P. (1985). A personal view of curriculum-based 
assessment.  Exceptional Children, 52, 205-218. 
Glaser, R. (1984). Education and thinking: The role of knowledge. American  
Psychologist, 39, 93-104. 
Goddard, Y. L., Goddard, R. D., Tschannen-Moran, M. (2007). A theoretical and  
empirical investigation of teacher collaboration for school improvement  and 
student achievement in public schools.  Teachers College Record, 109, 877-896. 
Gravois, T., Fudell, R., & Rosenfield, S. (2005). The Level of Implementation Scale for  
Instructional Consultation Teams: Administration & Scoring Guide. 
[Unpublished manual], College Park, MD. 
Gravois, T.A., & Gickling, E.E. (2002).  Best practices in curriculum-based assessment.   
In A. Thomas & J. Grimes (Eds.), Best practices in school psychology IV, (pp 
885-898). Bethesda, MD: National Association of School Psychologists. 
Gravois, T., Kaiser, L, Groff, S., Huang, S., Signor, S. (2006, August). Confirmatory  
program evaluation of IC Teams. Poster session presented at the annual  
convention of the American Psychological Association, New Orleans, LA. 
Gravois, T. A., Knotek, S., Babinski, L. M. (2002). Educating practitioners as  
consultants: Development and implementation of the Instructional Consultation 
Teams Consortium. Journal of Educational and Psychological Consultation, 13, 
113-132. 
    
    
82
Gravois, T.A., & Rosenfield, S. (2002). A multi-dimensional framework for the  
evaluation of  Instructional Consultation Teams. Journal of Applied School  
Psychology, 19, 5-29. 
Gravois, T. A., & Rosenfield, S. (2006). Impact of Instructional Consultation Teams on  
the disproportionate referral and placement of minority students in special 
education. Remedial and Special Education, 27, 42-52.  
Gravois, T., Rosenfield, S., & Gickling, E. (2002). Instructional consultation teams:  
Training manual. University of Maryland, Instructional Consultation Lab, 
College Park, MD. 
Greenwood, C. R., Delquadri, J., & Hall, R. V. (1984). Opportunity to respond and  
student academic performance.  In W. Heward, T. Heron, D. Hill, & J. Trap- 
Porter (Eds.), Focus on behavior analysis in education (pp. 58-88).  Columbus,  
OH: Charles E. Merrill Publishing.   
Gutkin, T.B. (1986). Consultees’ perceptions of variables relating to the outcomes of  
school-based consultation interactions. School Psychology Review, 15, 375-382. 
Gutkin, T. B., & Curtis, M. J. (1999). School-based consultation theory and practice: The  
art and science of indirect service delivery.  In C. R. Reynolds & T. B.Gutkin 
(Eds., pp. 598-637), The handbook of school psychology (3
rd
 ed.). New York: J. 
Wiley & Sons. 
Hall, G. E., Loucks, S. F., Rutherford, W. L., & Newlove, B. W.  (1975). Levels of use of  
the innovation: A framework for analyzing innovation adoption. Journal of 
Teacher Education, 26, 52-56. 
Hargreaves, A., & Fullan, M. (1992). Understanding teacher development. London:  
    
    
83
 Cassell. 
Hiebert, J. (1999). Relationships between research and the NCTM standards. Journal for  
Research in Mathematics Education, 30, 3-19. 
Hunt, J. (1961). Intelligence and experience. New York: Ronald Press. 
Iverson, A. M. (2002). Best practices in problem-solving team structure and process. In  
A.Thomas & J. Grimes (Eds.) Best practices in school psychology IV (pp. 657-
669). Bethesda, MD: The National Association of School Psychologists. 
Jason, L.A., & Ferone, L. (1978). Behavioral versus process consultation interventions in  
school settings.  American Journal of Community Psychology, 6, 531-543. 
Joyce, B., & Showers, B. (1982). The coaching of teaching. Educational Leadership, 40,  
4-10. 
Kaiser, L., & Rosenfield, S. (2006, August). Measurement of instructional practices:  
Survey design and psychometric properties. Poster session presented at the 
Annual American Psychological Association Convention, New Orleans, LA. 
Knotek, S. E., Rosenfield, S. A., Gravois, T. A., & Babinski, L. M. (2003). The process  
of fostering consultee development during instructional consultation. Journal of 
Educational and Psychological Consultation, 14, 303-328. 
Kovaleski, J. F., Gickling, E. E., Morrow, H., & Swank, P. (1999). High versus low  
implementation of instructional support teams: a case for maintaining program 
fidelity. Remedial Special Education, 20, 170-183. 
Kratochwill, T. R., Elliott, S. N., & Callan-Stoiber, K. (2002). Best practices in school- 
    
    
84
based problem-solving consultation. In A. Thomas & J. Grimes (Eds.), Best 
practices in school psychology IV (pp 583-608).Bethesda, MD: National 
Association of School Psychologists. 
Kruger, J., & Dunning, D. (1999). Unskilled and unaware of it: How difficulties in  
recognizing one’s own incompetence lead to inflated self-assessment. Journal of 
Personality and Social Psychology, 77(6), 1121-1134. 
Kyriakides, L., Campbell, R.J., & Christofidou, E. (2002). Generating criteria for  
measuring teacher effectiveness through a self-evaluation approach: A 
complementary way of measuring teacher effectiveness. School Effectiveness and 
School Improvement, 13, 291-325. 
Lasley, T.J., Siedentop, D., & Yinger, R. (2006).  A systematic approach to enhancing  
teacher quality: The Ohio model. Journal of Teacher Education, 57(1), 13-21.   
Lee, V. E. (2000). Using hierarchical linear modeling to study social contexts: The case  
of school effects. Educational Psychologist, 35, 125-141. 
Lee, V. E., & Burkham, D. T. (2003). Dropping out of high school: The role of school  
organization and structure. American Educational Research Journal, 40, 353-393. 
Lee, V. E., & Loeb, S. (2000). School size in Chicago elementary schools: Effects on  
teachers’ attitudes and student achievement. American Education Research, 37, 3-
31. 
Lee, V. E., & Smith, J. B. (1996). Collective responsibility for learning and its effects on  
gains in achievement for early secondary school students. American Journal of 
Education, 104 (2), 103-147. 
    
    
85
Levinsohn, M. R. (2000). Evaluating Instructional Consultation Teams for student 
 reading achievement and special education outcomes. Unpublished doctoral  
dissertation, University of Maryland, College Park.  
Lieberman, A. (1996). Practices that support teacher development: Transforming  
conceptions of professional learning. In M.W. McLaughlin & I. Oberman (Eds.), 
Teacher learning: New policies, new practices (pp. 185-201). New York: 
Teachers College Press. 
Little, J. W. (1993). Teachers’ professional development in a climate of educational  
reform. Educational Evaluation and Policy Analysis, 15, 129-151. 
Little, J.W. (1982). Norms of collegiality and experimentation: Workplace conditions of  
school success. American Education Research Journal, 19, 325-340. 
Little, J. W. (1990). The persistence of privacy: Autonomy and initiative in teachers’  
professional relations.  Teachers College Record, 91, 509-536. 
Logan, G. D., & Klapp, S. T. (1991).  Alphabet arithmetic: Is extended practice necessary 
to produce automaticity?   Journal of Experimental Psychology:  Learning, 
Memory, and Cognition, 17, 179-195. 
Loucks-Horsley, S., Hewson, P., Love, N., & Stiles, K. (1998). Designing professional 
development for teachers of science and mathematics. Thousand Oaks, CA: 
Corwin Press.  
Louis, K. S., Marks, H. M., & Kruse, S. (1996). Teachers’ professional community in 
restructuring schools. American Educational Research Journal, 33(4), 757-798. 
    
    
86
MacQuarrie, L. L., Tucker, J. A., Burns, M. K., & Hartman, B. (2002).  Comparison of 
retention rates using traditional, drill sandwich, and incremental rehearsal flash 
card methods.  School Psychology Review, 31, 584-595. 
Maitland, R.E., Fine, M.J., & Tracy, D.B. (1985). The effects of an interpersonally based  
problem-solving process on consultation outcomes.  Journal of School 
Psychology, 23, 337-345. 
Marzano, R. J., Marzano, J. S., & Pickering, D. J. (2003). Classroom management that  
Works: Research-based strategies for every teacher. Alexandria, VA: Association  
for Supervision and Curriculum Development. 
Marzano, R. J., Pickering, D. J., & Pollock, J. E. (2001). Classroom instruction that  
works: Research based strategies for increasing student achievement. Alexandria,  
VA: Association for Supervision and Curriculum Development. 
Medley, D. (1979). The effectiveness of teachers. In P. Peterson & H. Walberg (Eds.),  
Research on teaching: Concepts, findings, and implications. (pp.15-34). Berkeley, 
CA: McCutchan. 
Meyers, J., Freidman, M.P., & Gaughan, E.J. (1981). The effects of consultee-centered  
consultation on teacher behavior. In M.J. Curtis & J.E. Zins (Eds.), The theory 
and practice of school consultation (pp. 115-123). Springfield, IL: Charles C. 
Thomas.   
Miller, C. A. (1956). The magic number seven, plus or minus two: On our capacity for  
processing information. The Psychological Review, 63, 81-97. 
National Research Center on English Learning and Achievement (1998, Fall).Effective  
early literacy teachers bring low achievers scores way up.  English Update. 
    
    
87
Nelson, J.R., & Smith, D.J., Taylor, L., Dodd, J.M., & Reavis, K.  (1991). Prereferral  
intervention: A review of the research. Education and Treatment of Children, 14, 
243-253. 
O’Neil, J. (1996). On emotional intelligence: A conversation with Daniel Goleman.  
Educational Leadership, 54, 6-11. 
Pascuel-Leon, J. (1970). In P. Wolfe (Ed.), Mind, memory, and learning: Applying brain  
research to classroom practice. Allentown, PA: Lehigh Valley Lead Teacher 
Training Center. 
Peterson, P.L., Carpenter, T., & Fennema, E., (1989). Teachers’ knowledge of students’  
knowledge in mathematics problem-solving: Correlational and case analysis. 
Journal of Educational Psychology, 81, 558-569. 
Ponti, C.R., & Curtis, M.J. (1984, August). Effects of consultation on teachers’  
attributions for children’s school problems.  Paper presented at the Annual 
 Meeting of the American Psychological Association, Toronto. 
Pugach, M., & Johnson, L. J. (1989). Prereferral interventions: Progress, problems, and  
challenges. Exceptional Children, 56, 217-226.  
Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical Linear Models:  Applications and  
Data Analysis Methods, 2
nd
 Edition. Newbury Park, CA: Sage Publications.   
Ray, M. L. (2005). The instructional consultation team model: An analysis of student  
achievement in reading. Unpublished doctoral dissertation, East Carolina 
University, Greenville.  
Resnick, L.B. (1985). Cognition and instruction: Recent theories of human competence.  
    
    
88
In B.L. Hammonds (Eds.) Master lecture series: Volume 4 Psychology and 
learning (pp. 123-186). Washington, D.C.: American Psychological Association. 
Reynolds, A.J. (1998). Confirmatory program evaluation: A method for strengthening  
causal inference. American Journal of Evaluation, 19, 203-221.  
Richardson, V. (Ed.). (1994). Teacher change and the staff development process: A case 
 in reading instruction. New York: Teachers College Press.  
Richardson, V., & Placier, P. (2001). Teacher change. In Virginia Richardson (Ed.),  
Handbook of research on teaching, (4
th
 ed., pp. 905-947), Washington, D.C.: 
American Educational Research Association. 
Riley-Tillman, T. C., & Eckert, T. L. (2001). Generalization programming and school- 
based consultation: An examination of consultees’ generalization of consultation- 
related skills. Journal of Educational and Psychological Consultation, 12, 217- 
241. 
Rivkin, S. G., Hanushek, E. A., & Kain, J. F. (2001). Teachers, schools, and academic 
achievement. Amherst, MA: Amherst College. 
Roberts, M. L., & Marshall, J., Nelson, J. R., & Albers, C. A. (2001). Curriculum-based 
assessment procedures embedded within functional behavioral assessments: 
Identifying escape motivated behaviors in a general education classroom. School 
Psychology Review, 30, 264-277. 
Roberts, M. L., & Shapiro, E. S. (1996).  Effects of instructional ratios on students’ 
reading performance in a regular education program.  Journal of School 
Psychology, 34, 73-91. 
    
    
89
Roberts, M. L., Turco, T. L., & Shapiro, E. S. (1991).  Differential effects of fixed 
instructional ratios on students’ progress in reading.  Journal of 
Psychoeducational Assessment, 9, 308-318. 
Rosenfield, S. A. (1987). Instructional consultation. Hillsdale, New Jersey: Lawrence 
 Erlbaum Associates. 
Rosenfield, S.A. (2002).  Best practices in instructional consultation.  In A.Thomas & J.  
Grimes (Eds.) Best practices in school psychology IV (pp. 609-623). Bethesda,  
MD: The National Association of School Psychologists. 
Rosenfield, S. A., & Gravois, T. A. (1996). Instructional consultation teams:  
Collaborating for change. New York: The Guilford Press. 
Rosenfield, S., & Gravois, T. (1999). Working with teams in the school. In C. R.  
Reynolds & T. B.Gutkin (Eds., pp. 1025-1040), The handbook of school 
psychology (3
rd
 ed.). New York: J. Wiley & Sons. 
Rosenholtz, S. J. (1989). Teacher’s workplace: The social organization of schools. New  
York: Teachers College Press. 
Rosenshine, B. (1983). Teaching functions in instructional programs. The Elementary 
School Journal, 83, 335-351. 
Rosenshine, B. (1995). Advances in research on instruction. Journal of Educational  
Research, 88, 262-268. 
Rosenshine, B., & Stevens, R. (1986). Teaching functions. In M.C. Wittrock (Ed.).  
Handbook of research on teaching: A developmental perspective (pp. 376-391). 
New York: McMillan. 
    
    
90
Ross, J. A. (1994). Beliefs that make a difference: The origins and impacts of teacher 
efficacy. Paper presented at the annual meeting of the Canadian Society for the 
Study of Education, Calgary. 
Sanders, W.L. & Rivers, J.C. (1996). Cumulative and residual effects of teachers on 
future student academic achievement. Research Progress Report. Knoxville: 
University of Tennessee Value-Added Research and Assessment Center. 
Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental and quasi- 
experimental designs for generalized causal inference. Boston, MA: Houghton 
Mifflin Company. 
Shapiro, E. S. (1992).  Use of Gickling’s model of curriculum-based assessment to 
improve reading in elementary age students.  School Psychology Review, 21, 168-
177. 
Sheridan, S. M., Kratochwill, T.R., & Bergan, J. R. (1996). Conjoint behavioral  
consultation: A procedural manual.  New York: Plenum Press. 
Sheridan, S.M., Welch, M., & Orme, S. (1996). Is consultation effective? A review of 
 outcome research. Remedial and Special Education, 17, 341-354. 
Shields, P. M., Marsh, J. A., & Adelman, N. E. (1998). Evaluation of NSF’s Statewide  
Systemic Initiatives Program: The SSIs impact on classroom practice. Menlo 
Park, CA: SRI. 
Silva, A. E. (2007). A Quasi-experimental study of reading and special education  
outcomes for English language learners in instructional consultation teams  
schools. Unpublished doctoral dissertation, University of Maryland, College Park.  
Spybrook, J., Raudenbush, S. W., Liu, X., & Congdon, R. (2006). Optimal Design for  
    
    
91
Longitudnal and Multilevel Research: Documentation for the Optimal Design  
Software [Computer software and manual]. Retrieved June 7, 2007, from  
http://sitemaker.umich.edu/group-based/optimal_design_software 
Stigler, J. W., & Hiebert, J. (1997). Understanding and improving classroom mathematics  
instruction: An overview of the TIMSS video study. Phi Delta Kappan, 79, 14-21. 
Stigler, J. W., & Hiebert, J. (1999). The teaching gap: Best ideas from the world’s  
teachers for improving education in the classroom. New York: Free Press. 
Stiles, K., Loucks-Horsley, S., & Hewson, P. (1996). Principles of professional  
development for mathematics and science education: A synthesis of standards.  In 
NISE Brief (Vol. 1). Madison, WI: National Institutes for Science Education. 
Stine, K.C., Curtis, M.J., & Zins, J. E. (1989, March-April). Changes in teacher  
attributions of student problems following consultation.  Paper presented at the  
Annual Meeting of the National Association of School Psychologists, Boston, 
MA. 
Symons, F. J., McDonald, L. M., & Wehby, J. H. (1998). Functional assessment and  
teacher collected data. Education and Treatment of Children, 2, 135-160. 
Tobias, S., & Everson, H. T. (1997). Studying the relationship between affective and  
metacognitive variables. Anxiety, Stress, and Coping, 10, 59-81. 
Treptow, M. A., Burns, M. K., McComas, J. J. (2007). Reading at the frustration,  
instructional, and independent levels: The effects of students’ reading  
comprehension and time on task. School Psychology Review, 36, 159-166. 
Tschannen-Moran, M., & Hoy, A. W. (2001). Teacher efficacy: capturing an elusive  
construct. Teaching and Teacher Education, 17, 783.805. 
    
    
92
U. S. Department of Education. (2002). Meeting the highly qualified teachers challenge:  
The Secretary’s annual report on teacher quality. Washington, D.C.: U.S. 
Department of Education Office of Postsecondary Education, Office of Policy, 
Planning, and Innovation. 
Van Scoy, I. J. (1994). Differences in teaching between six primary and five intermediate  
teachers in one school. The Elementary School Journal, 94(3), 347-356. 
Vygotsky, L. S. (1978). Mind in society. M. Cole, V. John-Steiner, S. Scribner, E.  
Souberman (Eds.). Cambridge, MA. Harvard University Press. 
Walsh, K., & Tracy, C. (2004) Increasing the odds: How good policies  
can yield better teachers. Washington, D. C., National Council on Teacher 
Quality. 
Wehmann, B., Zins, J.E., & Curtis, M.J. (1989, March). Effects of consultation on 
 teachers’ perceptions of children’s problems. Paper presented at the Annual 
 Meeting of the National Association of School Psychologists, Boston. 
Weiss, I. R., Montgomery, D. L., Ridgeway, C. J., & Bond, S. L. (1998). Local systemic  
change through teacher enhancement: Year three cross-site report. Chapel Hill, 
NC: Horizon Research. 
Weissenburger, J.W., Fine, M.J., & Poggio, J.P. (1982). The relationship of selected  
consultant/teacher characteristics to consultation outcomes.  Journal of School 
Psychology, 20, 263-270. 
White House fact sheet: A quality teacher in every classroom. (2002, March 4).  
Washington, DC: U.S. Department of Education. Retrieved March 20, 2002 from  
    
    
93
the World Wide Web: http://www. ed.gov/PressReleases/03-2002/wh-
020304.html 
Wolfe, P., & Brandt, R. (1998).  What we do know from brain research?  Educational 
Leadership, 56, 8-13. 
Wright, S.P., Horn, S.P., & Sanders, W.L. (1997). Teacher and classroom context effects 
on student achievement: Implications for teacher evaluation. Journal of Personnel 
Evaluation in Education, 11, 57-67. 
Ysseldyke, J., & Christenson, S. (1993). The Instructional Environment System-II. 
Longmont, CO: Sopris West. 
 
